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180.  Spastic  contraction  of  the  flexors  and  adductors  of  the  lower  ex- 

tremities         

181.  Severe  flat-foot  or  spurious  talipes  valgus 

182.  Contracture  of  palm  and  fingers  from  disease  of  the  palmar  fascia    . 

183.  Wry-neck  from  spastic  contraction  of  the  stemo-mastoid        ^ . 

184.  Ostitis — its  rarefying  stage 

185.  „       its  condensing  stage 

186.  Periostitis — external  view 

187.  „  internal  view 

188.  Chronic  ahecess  of  hone — trephining 

189.  Simple  ulceration  of  hone        .        .        .        •      « • 

190.  Strumous  (so-called  '  carious ')  ulceration 

191.  Necrosis  of  shaft  of  hone,  implicating  the  articular  surface 

192.  Syphilitic  ulceration  of  bone — annular  variety  .        .        .        . 

193.  „  „  „  tubercular  „  .        .        .        . 

194.  „  „  „  reticular      „  .        .        .         . 
196.            „              „            „   *       penetrating,,  .        .        .        . 

196.  Rheumatic  ulceration  of  bone 

197.  Melanotic  cancer  of  bone — infiltrating 

198.  Malignant  ulceration  of  bone 

199.  Bone  in  difi^used  cartilaginous  tumour  (macerated)  .        .        .        . 

200.  Cystic  enchondroma 

201.  Model  of  hand  with  numerous  enchondromata  .        .        .        . 

202.  '  Bullous  exostosis ' 

203.  Ivory  exostosis— unsuccessful  trephining 

204.  Diffused  exostosis,  or  innocent  osteoid  tumour         .        .        .        , 
206.  Hypertrophy  of  the  skull 
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Plate  1,  Fig.  1.  Ophthalmoscopic  appearance  of  the  fundus  of  the  healthy  < 

Fig.  2.  Diagram  of  grey  atrophy  of  the  optic  nerve. 

Plate  2,  Fig.  1.  Absorption  of  the  choroid,  with  pigmentary  deposits. 

Fig.  2.  Extreme  pigmentation  of  the  retina,  '  retinitis  pigmentosa.' 

Plate  3,  Fig.  1.  Choroidal  vessels  exposed  by  the  atrophy  of  the  layer  noni 
interposed  between  the  retina  and  choroid. 

Fig.  2.  White  atrophy  of  the  optic  nerve. 


DISEASES   OF   THE   EYE. 


CHAPTER   I. 

OPTICAL    DEFECTS. 

na  (Refraction  and  Acconunodatiofi)^ — Ametropia 
{Myopia f  Hypermetropiay  PresbyopiUy  Astigmatism), 

ASSUMING  the  reader  to  be  acquainted  with  the  general 
laws  of  optics,  I  may  begin  by  saying  a  few  words  about 
rfti  tye  as  an  optical  instrument ;  and  may  then  briefly  describe 
\  defects  in  its  refraction  and  accommodation  which  inter- 
fcm  with  the  perfect  performance  of  its  functions. 

The  terms  Emmetropia  and  Ametropia*  have  been  invented 
kf  Dondera  to  designate  the  normal  and  the  abnormal  state  of 
the  eye  in  resjject  of  its  refractive  phenomena.  An  eye  of 
perfectly  normal  refraction,  in  which  parallel  rays  of  light  meet 
btfocnson  the  retina,  Bonders  eaUs  emmetropic — Emmetropia 
implying  *gight  within  due  measure*  ("E^^frpos,  within  mea- 
lo^,  and  (iiria  the  terminal  modification  of  m-^iFj,  sight).  An  eye 
fa  which  piuallel  rays  come  to  a  focus  either  in  front  of  or  belniid 
the  retina,  he  calls  ameiropie  (a  and  fisrptawia). 
I  Although  we  familiarly  speak  of  the  rays  of  light  that  come  to 
I  Of  from  distant  objects  as  being  parallel  to  each  other,  yet, 
gtrictly  speaking,  all  luminous  raya  pass  off  from  their  source 

H  *  TW  gmaenc  term  Amdropia  U  seldom  employed,  in&smuch  an  that  Ppecuil 
^ftivB  of  It  wlucb  hftppeos  to  be  immediately  uDder  observation,  leadia  oue  to 
^Tte  Ifctt  IcniiB  Myopia^  Jlypemuiropiaj  or  Presbyopia.  But  were  tlie  word 
'A—tiwya'  often  pronounced  by  Englishmen,  it  would  be  constantly  liabltj 
to  ki  ttsstftkea  lor  '  Emmetropia^*  its  direct  opposite ^  in  coDsequear'e  of  the 
fKsSim  •cpitod  of  our  close  a.  On  tbe  Continent^  where  the  a  baa  utiifonuly 
itihiQ^d  o|ieii  aouod  (o^  in  father)^  ibla  confuBiOD  c-annut  occur.  Our  strictly 
Tfinlrfl  ceccittricity  migbt  bave  been  indulged,  while  at  the  snine  time  tie 
M^StdStm  betweoa  the  two  generic  terms  would  bavo  been  made  even  more 
l8lBii«  if  /BmrfiiyMiii  bad  been  cboiseii  as  tbe  couTerse  o£  Emmetropia* 
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divergently.  It  is  obvious,  however,  that  the  divergence  of  any 
rays  falling  on  the  eye  must  become  less  in  proportion  as  their 
source  is  removed  farther  ofiF;  so  that  by  the  time  the  rays  from 
a  distant  object  are  passing  through  the  small  aperture  of  the 
pupU,  their  divergence  has  become  so  trifling  that,  for  all  prac- 
tical purposes,  they  may  be  regarded  as  paralleL 

In  considering  the  eye  as  an  optical  instrument,  we  have  to 
do  only  with  those  rays  of  light  which  are  admitted  by  the 
pupU — they  alone  being  concerned  in  vision. 

While  in  a  perfectly  formed,  and  normally  refractive,  or 
emmetropic  eye,  the  rays  from  distant  objects  would  naturally 
come  to  a  focus  upon  the  retina,  and  there  form  a  picture  which 
is  to  be  recognised  by  the  sensorium,  the  rays  from  near  objects, 
falling  on  the  surface  of  the  cornea  in  a  state  of  more  or  less 
divergence,  would,  in  passing  on  through  the  refractive  media 
of  the  organ,  tend  towards  a  focus  behind  the  retina.  (Fig.  140.) 

To  eflFect  near  vision,  therefore,  it  becomes  necessary  that  the 
media  should  undergo  such  a  change  as  will  bring  divergent 
rays  to  an  exact  focus  on  the  retinal  surface.  This  change  is 
the  result  of  an  active  effort  which  is  called  Accommodation. 

Fig.  140. 


B.'rr=- 


Emmetropic  eye  in  a  state  of  rest.  Parallel  rays,  <7,<7,  come  to  a  focus  on  the  retina 
at  b,  Kays  from  a  near  object,  r,  being  divergent,  tend  towards  a  focus  behind 
the  retina,  d.  The  act  of  accommodation,  which  consists  in  increased  conyezity 
of  the  lens,  causes  these  divergent  rays  to  converge  to  a  focus  at  b. 

Various  theories  have  at  different  times  been  suggested  to 
explain  the  mechanism  of  this  act  of  adjustment  or  accommo- 
dation of  the  eye  to  near  objects.  First,  it  was  said  that  by  a 
contraction  of  the  recti  muscles  the  eyeball  was  compressed  on 
all  sides,  and  thereby  elongated  in  its  antero-posterior  diameter, 
and  thus  the  retina  was  actually  removed  backwards  into  such 
a  jjosition  as  enabled  it  to  receive  upon  its  surface  the  exact 
focus  of  the  rays.  Secondly,  according  to  another  theory,  the 
act  of  accommodation  consisted  in  an  increased  curvature  of  the 
cornea.     This  Home  and  Eamsden  considered  themselves  to 
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tate  proTed  by  coBclnsive  esrperiments.     Thirdly,  it  was  main- 
tain^ that  the  lens  was  moved  bodily  forwards.* 

Three  of  the  foregoing  theories  of  accommodation  are  evi- 
tfently  fallacious.  1.  In  a  case  of  total  paralysis  of  the  third, 
fourth,  and  sixth  nerves,  all  the  ocular  muscles  are  inert,  and 
jet  the  patient*g  Tision  of  near  objects  remains  totally  unim- 
piared.  2,  The  curvature  of  the  cornea  has  been  carefnlly 
tested,  and  found  not  to  vary  during  the  act  of  accommodation, 
8.  Ko  apparatus  exists  adequate  to  move  the  entire  lens  for- 
ward to  BXt  extent  sufficient  for  the  purpose  of  accommodatiori. 
During  the  performance  of  the  delicate  experiments  I  am  about 
toaOude  to,  no  change  in  the  position  of  the  entire  lens  could  be 
deleeled.  4.  An  increase  in  the  convexity  of  the  lens,  espe- 
eiilly  of  its  anterior  surface,  is  now  universally  accepted  as  the 
tame  of  the  eye  being  accommodated  to  near  objects .f  Theo- 
iciiedDy  such  a  change  of  form  will  account  for  the  attainment 
of  the  end  in  view;  and  practically  it  has  been  found,  by  care- 
fcHf  watching  the  alteiutions  in  the  reflected  images  of  a  flame 
Md  in  front  of  the  eye,  that,  while  the  reflection  from  the 
ivfiice  of  the  cornea  remains  totally  unchanged  during  the  act 
of  tccommodation,  the  images  reflected  from  the  anterior  and 
pcnterior  faces  of  the  lens  (Pnrkinje's  J  images  they  are  termed) 
dHUige  both  their  8i2e  and  relative  position « 


•  Tliii  movenieiit  was  effected,  aecording  to  Porferfield,  bj  a  contraction  of 
fts  oliarv  pitMsettei ;  or^  aa  he  termed  tbem  collectiTely,  the  liffametdum  vHutre^ 
IVterfield,  howeTcr^  knew  nothing  of  tbe  existence  of  what  w  now  called  tha 
'dliATT  niaficl^.'     (See  hia  Treatise  on  the  Eye,  kc.  17/if>,  vol.  ii.  p.  4.) 

t  Tin*  iheotr  wm  first  publkhed  by  Young  in  1 793  ;  but  along  with  it  be 
bo^glit  forwaid  tbe  mistakeo  notion  that  the  chan^  in  the  dbape  of  tbe  lens 
VII  orwia^  to  its  poeaoQwng  m  inherent  power  of  contraction,  dun  to  ite*  being 
vko^Qj  made  up  of  muscular  fibres  and  tendons.  Thia  anatomical  error  had 
hn  pK^riooilj  adTanced  by  Pemberton,  in  1719.  In  1796,  Young  retracted 
fte  tlMOsy  Im  hjid  brought  forward  three  years  before,  declaring  it  to  be 
'anilbfff  mfw  oor  true/  and  accepted  the  change  of  currature  in  the  cornea  us 
6i  cffidaol  cai»e  of  accorninodation.  At  a  later  period  (1800)^  while  Le 
lie  opini*>n  that  the  lena  waj  muscukr,  he  fttiE  maintained  that  it 
willun  itaelf  a  power  of  changing  ita  form»  and  that  by  increasing  its 
eatiitjt  ^  adrnpted  ibe  eye  to  near  ohjecta.     (Phil,  Tram.  1801.) 

I  Th(9  fbUovrlog  is  Purkinje'a  experimentv,  ^hich,  before  the  inTention  of  the 
CfMttlaioiBOpev  was  fr^uently  employed  as  a  *  catoptric  tent '  of  the  presence 
cf  fadfisot  etianct  Tbe  patient,  with  hu  pupil  dilated,  is  placed  in  the 
Ukf  maA  m  lig^fatod  taper  ia  then  held  on  a  level  \dth,  and  at  a  few  inchcfi  from 
1^  tmiiSiL    Thrm  imagea  of  the  6ame  are  then  perceived ;  one,  large,  distinct 
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The  cDiary  muscle  ia  now  generally  l>elievetl  to  be  the  active 
agent  in  changing  the  shape  of  the  lena  during  accommodation, 
but  the  precise  mode  in  which  the  process  is  effected  is  not  easy 
to  explain.  The  iris  also  seems  in  some  way  to  aid  the  ciliary 
muscle,  but  that  the  iris  is  not  the  chief  agent  in  accommoda- 
tion is  proved  by  the  fact  that,  in  cases  where  it  is  absent  from 
birth  {Irideremtajf  or  where  it  baa  been  removed  from  the  eye 
b)^  an  accidentj  accommodation  seems  but  little  impaired. 

The  temporary  loss  of  accommodation  in  persons  who  have 
severely  suffered  from  diphtheria  illustrates  the  dependency  of 
the  function  on  some  form  of  muscular  action.  In  such  patients, 
long  after  all  their  acute  throat-symptoms  have  passed  away, 
and  they  are  resuming  their  ordinary  employments,  a  remark- 
able weakness  in  some  of  the  small  muscles  of  the  body  becomes 
manifest ;  the  pahital  muscles  are  found  to  be  impaired  in  their 
action,  and  at  the  same  time  the  power  of  reading  is  lost,  or  it 
can  be  exercised  only  for  a  few  seconds.  This  defect  of  vision 
is  not  due  to  any  impairment  of  the  optic  nerve,  for  a  convex 
glass  held  in  front  of  the  eye  at  once  compensates  for  the  loss  of 
accommodating  power,  and  enables  the  patient  to  read  clearly. 
Near  and  far  points  of  disiinet  vision, — ^There  is  a  limited 
range  within  which  small  objects,  printing-types,  for  instance, 
can  be  distinctly  seen  by  a  healthy,  or  emmetropic,  eye.  If 
they  are  brought  nearer  to  the  eye  than  a  certain  point,  they 
can  no  longer  be  recognised.  This  is  called  the  *  near  point  of 
distinct  vision/  If  the  types  be  moved  farther  off,  they  can 
still  be  read  until  they  have  receded  to  a  certain  distance,  when 
they  again  become  indistinguishable.  The  space  comprised 
between  these  two  points  is  called  the  *  range  of  accommoda- 
tion*' 

The  far-point  in  an  emmetropic  eye  is  said  to  be  *  at  an 
infinite  distance/  That  is  to  say,  rays  of  light  from  the  most 
distant  objects,  the  stars  for  instance,  come  to  a  focus  upon  the 
retina  while  the  eye  is  in  a  state  of  rest.  It  is  evident  that  if 
we  use  *  infinite '  in  its  strictly  etymological  sense,  no  two  things 


ftnd  upripflit,  ia  reflected  from  the  cornea ;  two  otliera,  much  smaller  than  the 
corneal  nne^  appt'iir  witliin  the  pupil  Of  these  deeper  iniagt^a,  one»  invertpd,  id 
i«fl**cted  from  the  hinder  face  of  the  leos ;  the  other,  upright,  from  its  front 
gurfaco.  If  the  tjipor  be  now  s^lowly  moved  from  *iide  to  ftide,  the  inverted 
imnge,  which  is  always  ill- defined,  qulU  lU  posit  ion  hetwcen  the  two  upright 
images  reflected  from  the  corn  en,  and  from  the  front  of  the  lena,  and  glides 
away  iti  a  directioa  oppoaita  to  that  in  which  the  taper  it  moved. 
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■  ean  be  at  an  infinite  distance  from  each  other.  The  word,  how- 
'  CTCr,  18  technically  applied  to  rays  whieh,  being  inappreciably 
dirergent,  are  therefore  treated  of  aa  if  really  parallel ;  not  only 
iiich  as  come  to  us  from  one  of  the  heavenly  bodies,  bot  even 
from  an  object  several  yards  oflF,  As  some  distance  must  be 
amgned  respectively  limiting  the  bounds  of  finite  and  infinite 
»TB,  twenty  feet  is  commonly  spoken  of  as  the  distance  by 
ophthalmic  -vvTiters ;  appreciably  divergent  rays,  coming  to  the 
eje  from  aa  object  less  than  twenty  feet  distant  being  called 
*  fimte,'  and  those  from  aU  objects  beyond  that  distance  '  in- 
Soite/ 

AfnHropin^ — The  chief  forms  of  ametropia  are  those  p<:>piilarly 
known  aa  *  short-sight,'  and  *  loni^^- sight,'  The  latter,  in  its  true 
mcauiiig,  will  come  to  be  considered  under  the  term  presbyopia; 
Irat  there  is  another  form,  the  clear  discrimination  of  which  we 
uwe  to  Donders,  and  to  which  he  has  given  the  name  of  '  Hy- 
permetropia/  It  is  a  very  common  affection,  depending  ov 
uriginal  malformation  of  the  eyeball,  and  affecting  therefor> 
persons  of  all  ages.  In  ahoi*t-sight  (Mijopia),  pai*aUel  rays  suel 
A8  pass  to  the  eye  from  a  distant  object^  come  to  a  focus  i: 
front  of  the  retina ;  in  Hypermetropia  the  rays  tend  to  a  focn 

ttekind  the  retina. 
On  the  same  principle  of  terminology  which  induced  Bonder 
to  name  this  defect  Hypermetropia^ — the  sight  being,  as  it  wert 
innp$$erpoff  above  the  measure^ — short  sight  would  be  eallei 
BypiMm^n^a  (uTrofirrpof,  below  the  measure) ;  but  Donders  ha» 
ckooeii  to  retain  the  term  *  Myopia '  for  two  reasons ;  firs 
beeanse  the  word  is  established  and  universally  accepted,  and 
lecondljy  beeanse  the  similarity  of  sound  between  '  hypo '  ant 
*kyper*  would  be  apt  to  cause  confusion  and  misunderstand- 
ing. 

Ln  Myopia  (Fig,  141)  the  eye  is  adapted  for  bringing  divergent 
lajn  to  a  focus  on  the  retina ;  but  parallel  rays  come  to  a  focus 
ia  front  of  it,  and  then,  again  diverging,  pass  on  to  fonii  upon 
hg  Bortnce  what  are  called  *  circles  of  dispersion,'  and  thus  an 
til-defined  image  of  a  distant  object  is  produced. 

A  concave  glass,  of  a  curvature  pro|:>ortioned  to  the  degree  of 
oqropift,  held  in  front  of  the  eye,  causes  parallel  rays  to  diverge 
before  entering  the  pupil^  and  tliey  are  then  reunited,  and 
bcougbt  to  a  focus  exactly  upon  the  retinal  surface  {d).  The 
mme  of  mjopia  consists  either  in  the  media  of  the  eye,  especi- 
ally the  lens,  being  too  highly  refractive,  or  in  the  eyeball  itself 
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being  too  long  from  before  to  belund.    This  elongated,  ovoid 
form  of  the  eye  is  best  seen  when  the  patient  forcibly  adducts  it.* 

Fig.  141. 


Myopic  eye:  too  lonpf  in  its  antero-posterior  diameter.  Parallel  rays,  before  peachinpr 
the  retina,  come  to  a  focuB  at  b ;  then,  crossing,  they  form  on  the  retina  circles  of 
dispersion  at  b',  V, 

In  Hypermetropia  (Fig.  142)  the  parallel  or  qnasi-parallel  rays 
from  distant  objects  tend  towards  a  focus  behind  the  retina, 
while  the  divergent  rays  from  near  objects  cannot  be  brought 
to  a  focus  on  the  retina  until,  by  artificial  means,  they  have 
been  made  to  converge.  A  hypermetropic  patient,  therefore, 
sees  neither  distant  nor  near  things  distinctly.  Hypermetropia 
is  caused  either  by  the  eyeball  being  too  short  fit)m  before  to 

Fig.  142. 


Hypermetropic  eye ;  too  short  in  its  antero-posterior  diameter.  Parallel  rays,  tending 
towanis  a  focus  at  6,  form  on  the  retina  circles  of  dispersion  at  b',  hf.  Divergent 
rays  would  tend  towards  a  focns  still  more  distant  than  b, 

behind  (Fig.  142),  or  by  the  refraction  of  its  media  being  too  low ; 
or  both  these  conditions  may  be  combined.  Convex  glasses,  of 
suitable  focal  length,  make  both  distant  and  near  objects  dis- 
tinct, by  causing  parallel  and  divergent  rays  to  converge,  and 
thus  bringing  them  to  a  focus  on  the  retinal  surface. 

Presbyopia  {irpeafivs,  aged).    Persons  who  originally  have  had 
excellent  sight,  both    for  distant   and    near  objects    (Emme- 


*  Porterfield  says :  '  By  myopes  1  understand  sach  as  have  the  cornea  and 
crystalline,  or  either  of  them,  too  convex,  or  that  have  the  distance  betwixt 
the  retina  and  crystalline  too  great.' — A  Treatise  an  the  Eye,  Sfc,  Edinb.  1759, 
iL  p.  96. 
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),  M  tliey  advance  in  life  find  tliat,  while  tlieir  distant  sight 
tt  aft  aeate  as  ever,  near  objects  become  more  and  more  indis* 
tincfU  l^rpe  is  held  farther  and  farther  from  the  eyes,  as 
Afl  *  near  point  *  recedes.  The  accomodating  power  has  become 
iBi|iiied^  partly  by  the  lens  acquiring  greater  firmness,  and 
tlittnefine  being  less  able  to  yield  to  that  force  which  ought  to 
lender  it  more  convex  when  near  objects  are  looked  at ;  and 
pvtly  from  that  force  itself  becoming  weaker.  A  convex  glass, 
rf  rach  a  curre  as  wiU  bring  back  the  receded  '  near  point  *  to 
its  normal  position,  at  once  renders  near  objects  distinct. 

Although  a  presbyopic  and  a  hypermetropic  person  may 
both  be  seen  using  convex  glasses  for  reading,  the  state  of  their 
fidoti  ifl  very  different.  The  presbyopic  person  may  have  been 
originally  emmetropic,  his  eyes  in  a  state  of  rest  bringing 
juallel  rays  to  a  focus  on  the  retina,  and  his  accommodating 
^Hper,  by  changing  the  form  of  his  lens,  serving  also  to  bring  to 
tfocQs  on  the  retina  the  divergent  rays  from  near  objects- 

In  the  hypermetropic  person,  on   the  contrary,   sight  was 

alirajs  defective,  both  for  distant  and  for  near  objects.     On 

aocoant  of  it«  short  anterior-posterior  diameter,  the  eye,  while 

in  a  state  of  rest,  could  not  receive  upon  the  retina  parallel 

nys ;  they  aU  tended  to  a  focus  behind  it,  whOe  the  divergent 

luys  from  near  objects  could  not  be  focussed  on  the  retina  until 

had  artificially  been  changed  into  convergent  ones. 

;byopia  and  hyjierraetropia,  therefore,  are  the  direct  con* 

Insts  to  each  other.     Even  a  myopic  patient,  in  advanced  age, 

will  sometimes  be  found  to  a  certain  degree  presbyopic,  in  con- 

l^oence  of  the  failure  in  accommodation  which  is  induced  by 

density  in  the  tissue  of  the  lens. 

ism,* — In   an   eye   otherwise   perfectly   formed  the 

may  be  unsjrmmetrical,  so  a-s  to  present  different  curves 

iooordingly  as  its  anterior  surface  is  measured  vertically,  trans- 

fenidj,  or  obUquely.     The  rays  of  light,  therefore,  as  they  fall 

on  one  or  other  of  these  meridians  of  the  eyeball,  become 

diBeimitly  refracted,  and  cannot  all  meet  at  one  point  or  focus. 


woold  be    the  more  correct    term,   anyfiif    (^rrty/ifjc),  being 
bj  Oieek  writeri  to  express  a  geometrical  point,  while  trriyfta 
f ),  ftlwajs  digniJies  something  mAtejia!,  more  or  leaa  Tmible  or  tangible 
— #  fimctni^  mark|  or  epoti     I  took  the  liberty  of  pointing  this  out  to  the  late 
jrholitf  Dr.  Whewell,  who  had  originally  suggested  the  word  *  Astig- 
•  aad  he  approved  of  Asitffmum,  as  being  etymologicaOy  the  better- 
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The  researches  of  Donders  and  others  show  that  astigmatism,  at 
least  in  a  slight  deg^e,  is  bj  no  means  so  nnconimon  as  was 
formerly  supposed.  It  is  best  det-ected  by  making  the  patient 
look  at  a  paper  on  which  are  drawn  vertical  and  horizontal 
lines  of  equal  thickness,  and  noting  which  lines  become  the 
more  clearly  defined  at  a  given  distance.  Young,  who  was  him- 
self affected  with  aatigmatism,  was  the  first  to  describe  this 
pecnlitixity  of  vision.*  He  believed  the  cause  to  be  in  his  lens, 
which  he  imagined  to  be  placed  obliquely  to  the  axis  of  vision. 
Airy  f  next  published  an  account  of  this  condition,  as  afTecting 
one  of  his  own  eyes,  and  he  invented  a  glass  of  a  peculiar  form 
to  correct  the  irregular  refraction.  Glasses  of  this  kind  are  now 
commonly  used,  under  the  name  of  cylindrical  or  astigmatic 
glasses.  Such  a  glass  must  be  a  segment  of  a  cylinder,  the 
axis  of  which  is  then  placed  before  the  eye  veiiically,  trans- 
versely, or  obliquely,  according  to  the  meridian  of  irregular 
refraction.  For  a  myopic  or  hypermetropic  patient  the  glass 
must  be  concavo-cylindrical  or  couvexo-cylindricah  An  instru- 
ment for  determining  the  precise  direction  of  the  axis  of 
a  symmetry  has  been  invented  by  Laurence. 

I  may  now  make  a  few  remarks  on  some  special  points  in  the 
diagnosis  and  treatment  of  Myopia  and  Hypermetropia. 

As  I  have  already  observed,  a  myopic  eye  is  so  formed  as  to 
be  adapted  for  bringing  strongly  divergent  I'ays  to  an  exact 
focus  on  the  retina ;  and  therefore  the  minutest  near  objects 
are  often  seen  with  extraordinary  clearness  of  definition,  so  that 
a  *  diamond  '  type  can  be  read  with  perfect  ease  at  a  distance 
of  four  or  five  inches,  although  at  only  double  that  distance  it 
becomes  quite  illegible.  As  soon  as  the  object  has  been  removed 
beyond  the  far-point  of  distinct  vision,  the  rays,  after  coming  to 
a  focus  in  fi'ont  of  the  retina,  again  diverge,  and  form  upon  it 
the  *  circles  of  dispersion  ■  already  alluded  to.  The  farther  the 
object  is  removed  from  the  eye,  the  larger  these  circles  become  j 
and  the  patient  instinctively  brings  the  edges  of  his  lids 
close  together,  as  he  finds  by  experience  that,  by  thus  cutting 
off  soDie  of  the  rays  which  would  otherwise  enter  the  pupil,  the 
dimness  caused  by  the  circles  of  dispersion  is  diminished. 

There  is  an  endless  variety  in  the  range  of  accommodation 

•  In  the  year  1600;  Phi  Trom.  1801. 

t  In  l^S-l;  7rtms.  of  the  Cambridge  PhiL  Soc.  \f»L  ii.  p.  257.  Ib  liia  second 
paper,  1840  {Trans,  viii.  S61),  he  intentions  that  Whewell  had  sug-geated  tb© 
name  '  Asti|rmiitiem'  to  designiitc  the  nfTecLion. 
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among  myopic  patients.  Some  can  read  the  smallest  type  at 
a  distance  of  5  or  6  inches,  others  only  at  2  inches  from  the 
cornea.  Each  case  must  be  examined  and  judged  of  by 
itself,  for  there  are  many  complications  which  may  prevent  our 
always  applying  the  same  unerring  rule  for  deciding  what  form 
of  concave  glass  is  required  to  neutralise  the  myopia.  Com- 
monly, however,  we  may  ascertain  what  degree  of  concavity 
will  suit  for  clear  vision  of  distant  objects  by  noting  at  how 
many  inches  from  the  cornea  a  small  test-type  can  be  distinctly 
read,  and  then  giving  the  patient  for  distant  objects  a  concave 
glass  of  corresponding  focal  length.  Thus  a  patient  who  with 
the  naked  eye  can  define  the  test-type  only  at  6  inches  is  said 
to  be  myopic  J-,  and  a  concave  glass  which  would  neutralise  a 
convex  one  of  5  inches  focus,  and  which  is  distinguished  as 
— 6",  will  enable  him  to  see  distant  objects  vrith  accuracy. 

In  determining  what  arrangement  of  glasses  should  be  made 
use  o^  the  degree  of  myopia  and  the  patient's  general  circum- 
stances must  be  considered.  K  his  sight  for  near  objects  be 
acute,  and  his  amount  of  myopia  not  very  great,  the  occasional 
use  of  a  hand-glass  or  spectacles  may  be  enough;  but  in  no 
case  should  a  single  glass  be  employed.  The  habitual  use  of  a 
glass  to  one  eye,  has  in  some  cases  a  tendency  to  induce  in  the 
other  a  feebleness  of  vision,  and  a  slight  eversion  of  the  eyeball. 
When  the  myopia  is  so  considerable  that  type  cannot  be  dis- 
cerned unless  held  within  2  or  3  inches  of  the  cornea,  spectacles 
ought  constantly  to  be  worn. 

In  speaking  of  hypermetropia,  I  said  (p.  6.)  that,  in  conse- 
quence of  a  short  antero-posterior  diameter  of  the  globe,  neither 
parallel  nor  divergent  rays  could  be  brought  to  an  exact  focus 
on  the  retina.  Now  these  are  the  only  rays  that  are  met  with 
under  natural  conditions ;  or  rather,  as  I  have  already  observed, 
all  luminous  rays,  strictly  speaking,  faU  upon  the  surface  of  the 
eye  with  a  greater  or  less  amount  of  divergence.  Convergence 
of  rays  is  always  an  artificial  result,  caused  by  their  transmis- 
sion through  a  convex  lens. 

The  unassisted  hypermetropic  eye,  therefore,  sees  neither 
near  nor  distant  objects  distinctly ;  but  the  difficulty  of  seeing 
near  and  small  things  is  so  much  more  obvious  to  the  patient 
than  his  inabilitj'  to  define  distant  ones,  that  he  commonly 
seeks  medical  advice  on  account  of  difficulty  in  reading.  To 
make  the  retinal  image  larger,  he  often  brings  the  type  near  to 
the  eye,  and  hence  believes  himself  to  be  *  short-sighted.'     But 
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even  ivhen  held  near,  he  can  only  read  it  for  a  very  short  time, 
with  a  constant  painful  eifort,  and  a  sense  of  straining  and 
fatigiie;  and  when  the  defect  exists  in  a  very  high  degree, 
reading  is  altogether  impossible. 

The  only  remedy  for  h)T)ermetropia  is  the  nse  of  convex 
glasses.  The  cause  of  the  defect  was  formerly  very  imperfectly 
understood,  although  its  results  were  familiar  to  every  oph- 
thalmic surgeon,  and  constituted  one  of  the  most  troublesome 
and  unsatisfactory  portions  of  his  practice.  Under  the  vague 
title  'Impaired  Vision/  cases  of  hypermetropia  were  treated 
with  an  endless  variety  of  external  and  internal  medicines,  all 
equally  fruitless. 

The  focal  length  of  the  lens  necessary  for  giving  such  con- 
vergence to  parallel  and  divergent  rays  as  may  suffice  to  bring 
them  to  a  focus  on  the  retina  affords  a  designation  for  the 
degree  of  hypemietropia.  Thus  if  a  glass  of  10  inches  focus 
produces  upon  the  retina  an  exactly  defined  image  of  the  test- 
t3^e,  while  distant  objects  are  clearly  seen  with  a  glass  of  30 
inches,  the  patient  is  said  to  be  hypermetropic  -^  and  ^, 

As  hypermetropia  depends  upon  an  original  malformation  of 
the  eyeball,  children  affected  with  it  must  be  provided  with 
suitable  spectacles,  or  they  will  be  unable  to  read  sufficiently  for 
the  common  purposes  of  education.  Donders  insists  on  the 
necessity  for  spectacles  being  constantly  worn  by  hy|iermetropic 
patients,  so  as  to  prevent  over-exertion  of  the  effort  of  accom- 
modation ;  but  we  can  hardly  ex2}ect  a  school-boy  to  play  in 
spectacles,  however  willingly  he  may  resign  himself  to  them  as 
indispensable  for  study,  and  we  must  in  most  cases  content 
ourselves  with  insisting  on  their  being  always  used  for  reading, 
wilting,  drawing,  &c.  Adults  who,  although  hypenneti*opic, 
have  committed  themselves  to  unsuitable  occupations,  involving 
continuous  application  to  near  objects — clerks,  compositors, 
tailors,  needlewomen — will  usually  be  willing  enough  to  wear 
spectacles  at  all  times.  In  some  cases  one  pair  of  glasses  will 
suffice,  in  others  more  convex  lenses  will  be  needed  for  near 
objects,  and  less  convex  ones  for  distance, 

Test-Ujpes. — It  is  evident  that  in  examining  a  patient's  sight 
some  definite  tests  must  be  selected,  and  printing-types  are  the 
best  and  most  convenient  objects-  As  freer  intercourse  was 
established  between  different  countries,  it  became  more  and  mora 
desirable  that  some  uniform  standard  of  reading-tests  should 


I 
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TEST  TYPES: 

Corretponding  in  size  to  the  '  8ehrifl-8ealen '  of 
Professor  Jager.  (1860.) 

2^0.1. 

mill.  I«MW»t«V««aMMlM«.<WlMM*M^«M|htoM««WwHMn«rfwaa«.  Bdin  I  M  iMi.  1  kU 
•  wMh'i  vwk  St  IwaU  to  mbIm  ■•  •  ufUm.  «U«k.  wImb  It  vm  itmt.  «m  ki«  a  amy  4m  la^Mi.  aa4  wr  kasrv.  «•< 
MfBhM  4mU«  libMr  to«wk  vttk  It.    B»««««r.  I  «mI  Om^  tte.  mA  wtwtA  ay  m4  te  »«•  Im|«  Sit  |i«w  •! 

2^0.3. 

ffronnd,  m  near  my  home  m  I  oould  find  them  to  my  mind,  and  ftnoed  them  tn  with 
a  good  hedge,  the  ataket  of  which  were  all  cut  of  that  wood  which  I  had  eet  before. 


No.h. 

and  knew  it  would  grow;  so  that  in  one  year's  time  I  knew  I  should 
have  a  quick  or  living  hedge,  that  would  want  but  little  repair.    This 


work  was  not  so  little  as  to  take  me  up  less  than  three 
months,  because  a  great  part  of  that  time  was  of  the  wet 

No,S. 
season,  when  I  could  not  go  abroad.     Within 
doors,  that  is  when  it  rained  and  I  could  not  go 

No.  10. 
out,  I  found  employment  on  the  following 
occasions  ;   always  observing  that,  all  the 

No.  12. 

while  I  was  at  work,  I  diverted 
myself  with  talking  to  my  parrot, 

No.  14. 

teaching  Mm  to  speak. 
I  quickly  taught  him 


No.  15. 


to  know  his  own 
name,  and  at  last 


JTo.  16. 


to  speak  it  out 
pretty  loud  Toll/ 


No.  18. 


it  was  the 
first  word 


No,  19. 


I  ever 


No.^. 


heard 
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be  agreed  upon,  so  as  to  enable  opbthahnic  surgeons  to  under- 
stand the  reports  of  each  other's  cases.     The  sizes  of  printing- 
types,  however,  are  not  everywhere  the  same,  and  persons  are 
usually  unacquainted  even  with  the   typographical  terms  of 
their  own  country — yearly  minion,  brevier,  bourgeois,  pica,  &c. — 
unless  thej  happen  to  have  had  some  practical  experience  as 
authors.    When,  therefore,  E.  Jaeger  published  in  1854  a  series 
of  printed  tests,  the  letters  of  which  were  distinguished  by 
numbers  instead  of  by  technical  names,  they  were  generally 
accepted  by  the  profession,  and  referred  to  in  reporting  cases. 
More  recently  Snellen  has  devised  a  special  form  of  type,  in 
which  the  letters  are  all  drawn  on  a  regularly  proportioned 
scale  of  thickness  of  stroke.*    In  doing  this,  he  has  acted 
on  the  foUowing  principle.     K  the  eye  be  taken  as  a  centre, 
and  firom  it  a  circle  be  described  of  12  inches  in  diameter, 
a  well-illuminated  object  occupying  only  -g^  of  a  degree  in 
this  circle  can  be  recognised.     In  other  words,  certain  objects, 
tiie  size  of  which  is  about  -^^^  of  an  inch,  can  be  seen  by 
an  emmetropic  eye,  at  a  distajnce  of  6  inches.     Such  objects, 
however,  as  printing-types  cannot  be  distinctly  perceived  at 
a  smaller  visual  angle  than  about  five  minutes  of  a  degree. 
Snellen's  letters,  therefore,  are  uniformly  drawn  in  lines  the 
tiiickness  of  which  is  equal  to  one-fifth  of  the  whole  letter,  so 
that,  while  a  letter  occupies  five  minutes  of  the  field  of  vision, 
each  line  composing  the  letter  would  occupy  a  space  of  only 
one  minute.      Each   size   of  Snellen's  type  is  distinguished 
by  a  figure,  indicating  the  number  of  feet  at  which  the  letters 
onght  to  be  legible  to  an  emmetropic  eye.     In  a  second  edition 
of  his  test-types  (1864)  Snellen  printed  some  tables  of  *  test- 
dots,'  which  may  be  used  by  persons  who  cannot  read.     These 
dots  had  been  contrived  by  the  British  army  authorities  for 
determining  the  acuteness  of  vision  in  recruits. 

No  doubt  the  principles  on  which  Snellen's  letters  are  formed 
are  more  scientific  than  those  which  regulate  Jaeger's,  and  are  to 
be  preferred  in  cases  where  optical  experiments  are  made  on 
intelligent  and  educated  persons.  But  those  of  limited  reading 
powers,  especially  in  hospital  practice,  are  often  puzzled  by  the 

*  It  is  only  with  letters  of  a  certain  size,  however,  that  Snellen  has  carried  this 
plan  into  effect.  The  larger  letters  are  all  drawn  on  the  principle  he  lays  down, 
hut  his  letters  No.  1,  No.  2,  and  No.  3,  are  all  printed  from  ordinary  thick  and 
thin  metallic  types.      {Ted-types  for  the  Determmation  of  the  Acuteness  of 

^Mw«,3idedit  18G6.) 
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unusual  forms  used  bj  Snellen,  and  cannot  read  them  fluently, 
even  when  quite  able  to  read  the  ordinary  type  they  are  accus- 
tomed to  in  books  and  newspapers. 


CHAPTER  n. 

EXAMINATION   OF  THE   ETE. 

Superficial  Examvnaiion. 


The  Conjunctiva  and  Cornea. — Por  examining  the  former  of 
these  structures,  when  attacked  with  the  slighter  forms  of 
ophthalmia,  no  special  manipulations  are  required.  The  ocular 
portion  is  open  to  the  surgeon's  observation,  and,  to  explore  the 
lining  of  the  lower  lid,  it  is  only  necessary  to  depress  the  tarsus 
with  the  point  of  the  finger.  It  is  often  difficult,  however,  to 
obtain  a  satisfactory  view  of  the  cornea  in  a  child  suffering  from 
that  irritable  form  of  inflammation  commonly  known  as  Scroju- 
lous  Ophthalmia^  but  more  correctly  called  Keratitis.  The 
surgeon  does  but  waste  his  time  who  attempts  to  coax  orparlej 
with  such  a  patient.  Light  causes  so  much  pain,  that  the 
child  makes  every  effort  to  exclude  it,  by  keeping  the  eyelids 
firmly  pressed  together,  and  even,  in  severe  cases,  thrusting  his 
face  against  the  pillow,  or  the  dress  of  the  attendant. 

The  surgeon  should  sit,  and  spread  a  folded  towel  across  his 
knees.  Opposite  to  him  sits  the  attendant,  who  secures  the 
child's  hands,  and  lowers  him  backwards  imtil  his  head  is 
received  between  the  surgeon's  knees,  and  there  firmly  held. 
Thoroughly  to  expose  the  cornea  without  everting  the  lids 
requires  tact,  which  practice  alone  can  give.  The  extreme  tip 
of  the  fore-finger,  with  a  bit  of  rag  twisted  over  it  to  prevent 
slipping,  having  been  laid  upon  the  middle  of  the  upper  tarsus, 
at  the  very  edge — ^between  the  roots  of  the  eyelashes  and  the 
globe — the  lid,  without  any  dragging  of  the  skin,  is  to  be 
steadily  pushed  in  a  direction  which,  in  the  erect  position  of  the 
body,  would  be  upwards  and  backwards.  In  this  way  the 
greater  part  of  the  cornea  is  at  once  exposed ;  but  if  the  finger 
is  allowed  to  drag  the  skin  of  the  lid,  the  tarsal  cartilage 
instantly  becomes  tilted  over,  and  the  swollen  conjunctiva, 
bulging  forwards,  hides  the  eyeball  from  view.    By  a  similar 
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manoenvre  the  lower  lid  may  be  depressed;  but  this  is  not 
Becessarj  in  examining  the  cornea,  for  that  part  is  always 
rolled  upwards  to  seek  the  shelter  of  the  upper  lid. 

If  a  more  prolonged  examination  of  the  eyeball  be  required, 
as  in  a  case  of  Ophthalmda  neonatorum^  a  spring  speculum  must 
be  employed,  adapted,  as  regards  width  and  strength  of  spring, 
to  the  small  size  of  the  palpebral  fissure. 

To  expose  the  conjunctiva  of  the  upper  lid,  the  part  must  be 
ererted,  as  if  the  surgeon  were  in  search  of  a  foreign  body ;  and, 
mdeed,  it  is  with  such  an  object  that  the  eversion  is  most  fire- 
qaently  performed.    Whenever  a  patient  complains  of  having 
had  a  fragment  of  anything  blown  into  the  eye,  and  a  careful 
scmtiny  of  the  edges  of  the  tarsi,  the  fold  of  i^e  lower  lid,  and 
tike  surface  of  the  globe,  has  failed  to  reveal  the  cause  of  irrita- 
tion, the  upper  lid  should  be  treated  in  the  following  manner : — 
A  pen,  the  extreme  feather  end  of  which  is  cut  off,  so  as  to 
leave  a  stem  just  thick  enough  to  resist  bending,  is  laid  across 
the  upper  lid,  about  half  an  inch  from  its  free  margin ;  then, 
while  the  finger  and  thumb  of  the  other  hand  grasp  the  eye- 
laahes  growing  frt>m  the  middle  of  the  lid,  the  pen  is  pressed  a 
little  downwards,  at  the  same  moment  that  the  lid  is  drawn 
fiist  a  little  forwards,   and   then  upwards;    the  tarsus  will 
soddenly  tilt  and  fold  over,  so  as  to  expose  its  conjunctival 
nii&ce. 

This  manoeuvre,  simple  as  from  description  it  seems  to  be, 
requires  a  good  deal  of  hnack.  Both  hands  must  act  together, 
and  if  at  the  moment  the  turn  is  being  given  to  the  lid,  the 
patient  is  told  to  look  downwards,  the  eversion  is  much  more 
readily  accomplished.  Minute  foreign  bodies,  which  have  fixed 
themselves  beneath  the  upper  lid,  are  almost  invariably  found 
very  near  its  tarsal  margin;  they  should  be  lightly  picked  off 
with  the  feather  or  nib  of  the  pen  used  for  effecting  the  eversion. 
A  pen  is  not  only  more  convenient  than  a  probe,  but  it  has  the 
advantage  of  appearing  less  formidable  to  a  timid  patient. 

Lens  and  iris, — Great  care  is  required  in  examining  a  patient 
in  whom  we  have  reason  to  suspect  that  Cataract  is  commencing. 
The  first  faint  streaks  of  opacity  in  a  lens  will  often  escape 
detection,  unless  light  be  concentrated  on  the  part  by  means  of 
a  convex  glass  of  about  an  inch  focus.  I  need  hardly  say  that 
in  all  daylight  examinations  of  the  eye,  the  direct  rays  of  the 
nm  are  to  be  avoided.  The  observer  must  also  take  care  that 
light  does  not  Ml  upon  the  cornea  from  more  than  one  window ; 
YOL.III.  0 
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and  that  reflections  from  miirora  and  otlier  poIishi>d  surfaces  do 
not  interfere  with  the  single  my  of  direct  light  which  should 
fall  OB  the  part  to  be  examined.  No  lens  can  be  fully  seen  ■ 
until  the  pupil  has  been  widely  dilated  with  atropine ;  but  in- 
asmuch as  this  dilatation  alters  the  visual  condition  of  the  eye, 
all  particulars  as  to  the  patient's  range  and  distinctness  of  sight 
should  be  noted  before  the  atropine  is  applied. 

In  the  very  earliest  stages  of  Catamet,  examination  by  day- 
light, even  when  the  light  is  concentrated  by  a  convex  glass, 
may  sometimes  fait  to  detect  alteration  in  the  lens.  Neither 
can  this  be  omde  out  with  the  ophthalmoscope.  But  if  in  a 
darkened  room  the  rays  of  a  flame  be  thrown  sideways  upon  the 
lens,  by  means  of  a  convex  glass^  and  the  part  he  then  care- 
fully senitinised  with  the  naked  eye,  highly  refiuctive  dots,  like 
minute  oil-g!obnlea — ^which  probably  they  really  are^will  be 
found  scattered  throughout  the  substance  of  the  lens,  the  fibres. 
of  which  also  are  now  made  visible  as  delicate  radiating  lines. 

The  contractility  of  the  iris  is  tested  by  placing  the  hand  close 
to  the  eye  for  a  second  or  two,  and  then  quickly  withdrawing  it, 
so  as  to  allow  the  light  to  flill  suddenly  upon  the  pupil,  the 
other  eye  meantime  being  closed.  The  sympathy  between  the 
two  eyes  should  next  be  examiued^  by  observing  how  far  light 
admitted  to  one  eye  inflneucea  the  iris  of  the  other,  ■ 

This  separate  examination  of  each  eye  is  a  very  important  | 
point,  for  cases  occur  in  which,  while  one  eye  is  sound,  the 
other  is  so  iittei'ly  blind  as  to  have  lost  all  perception  of  light, 
yet  the  pupil  of  this  blind  eye  will  contract  as  soon  as  light  is 
admitted  to  the  sound  one.  An  extensive  adhesion  between  the 
edge  of  the  pupil  and  the  capsule  of  the  lens  {Synechia  jtosterior) 
would  at  once  attract  notice ;  but  if  any  slight  deviation  from 
the  healthy  round  form  of  the  pupil  exists,  its  margin  must  be 
carefully  examined,  to  see  if  any  very  small  adhesion  be  the 
cause  of  such  irregiilarity.  A  very  slight  synechia  often  affords 
a  valuable  hint  towards  diagnosis,  as  proving  that  iritis  must  at 
some  period  or  other  have  attacked  the  eye,  Wlienever  the 
surgeon  is  in  doubt  as  to  the  existence  of  adhesions,  the  ap- 
plication of  atropine  will  determine  the  question. 

It  should  ever  be  borne  in  mind  that  a  dilated  and  inactive 
pupil  by  no  means  necessarily  imx^lies  that  the  retina  is  diseased; 
nor  an  active  pupil  that  the  retina  is  sound.     If  one  pupil  be  ■ 
large  and  immovable,  and  the  sight  of  that  eye  dim,  the  patient 
should  be  made  to  look  at  type  through  a  large  pin-hole  in  a  card 
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held  close  to  the  cornea.  The  object  of  this  will  be  explained 
mider  the  head  ^  Mydriasis.' 

We  mnst  never  be  satisfied  with  a  patient's  vaguely  telling  us 
that  he  can  or  cannot  read ;  we  must  have  a  precise  and  defi- 
nite standard,  such  as  is  afforded  by  his  reading  to  us  aloud 
from  type  of  several  sizes.  In  hospital  practice,  those  who  have 
not  learned  their  letters — who,  as  they  express  it,  are  *no 
scholars ' — may  be  told  to  count  small  dots,  point  out  a  single 
and  a  double  line,  or  select  an  asterisk  fix)m  other  typographical 
marks.  This  subject  has  been  more  fully  treated  under  the 
head  of  *  Optical  Defects.' 

The  simple  modes  of  examination  hitherto  mentioned  have  at 
all  times  been  at  the  surgeon's  command ;  I  come  now  to  con- 
sider the  use  of  an  apparatus — ^the  Ophthalmoscope — the  invention 
of  which  has  enabled  us  to  explore  those  deeply-seated  struc- 
tures previously  altogether  beyond  the  range  of  observation.* 

Ophthalmoscopic  Examination. 

It  is  little  more  than  twenty  years  since  Gumming  t  first 
demonstrated  that,  by  a  certain  arrangement  of  light,  the  fundus 
of  the  healthy  human  eye  could  be  made  visible,  so  far  at  least 
as  to  allow  of  its  colour  being  seen.  Although  he  never  ob- 
tained a  view  of  the  optic  nerve  or  vessels  of  the  retina,  his 
investigations  prepared  the  way  for  the  discovery  of  the  ophthal- 
moscope, by  proving  that  the  fundus  of  the  living  eye  was  not 
really  a  dark-coloured  surface ;  but  that  under  certain  conditions 
it  reflected  the  rays  of  light  falling  upon  it,  so  as  to  present  a 
brilliant  surface  to  the  eye  of  the  observer.  An  indistinct  reddish 
gleam  from  the  retina,  or  a  white  reflection  from  the  optic 
nerve,  had  been  sometimes  accidentally  seen  by  those  engaged 
in  the  study  of  eye-diseases;  but  they  had  regarded  these 
gUmpses  of  the  fundus  of  the  eye  as  exceptional,  and  as  indi- 
cating something  morbid  in  the  deep  tissues.  Thus,  in  certain 
cases  of  impaired  sight,  with  dilatation  of  the  pupil.  Beer  had 

•  In  the  first  edition  of  the  present  Essay  there  was  no  special  section  on 
the  Examination  of  the  Eye.  In  now  adding  a  preliminary  chapter  on  the 
tiuhjecty  I  have  here  and  there  made  use  of  a  paragraph  from  my  little  volume 
on  Eye  Diseases.  When  1  have  had  to  repeat  former  statements,  I  have  not 
thooght  it  necessary  to  vary  the  wording  merely  for  the  sake  of  giving  an  air 
of  novelty  to  some  commonplace  directions. 

t  Medico- CMrurgical  Transactions^  184C. 
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observed  a  peculiar  lumiuous  appearance,  which  he  assumed  to 
be  the  result  of  some  morbid  change  in  the  retina ;  and  he 
accordingly  made  use  of  the  term  '  cat^s-eje  amaurosis  '  to  desig- 
nate the  disease  which  he  supposed  to  give  rise  to  thia  luminous 
appearance.  Other  observers  had  attributed  it  to  a  deficienc; 
of  pigment,  still  assuming  that,  in  a  state  of  health,  the  fundus 
of  the  eye  must  necessarily  appear  black. 

The  first  ophthalmoscope  was  invented  by  Helmholtz,  and  de- 
scribed by  him  in  a  tract  published  in  1851,^  He  began  by 
showing  in  how  simple  a  manner,  by  using  a  slip  of  glass,  the 
surface  of  the  retina  might  be  made  visible ;  and  then  constructed 
an  apparatus  of  several  superimposed  glass  plates,  with  which 
he  obtained  a  more  perfect  view  of  it.  These  first  examinations 
were  made  without  any  artificial  dilatation  of  the  pupil,  so  thai 
only  a  limited  extent  of  the  retina  could  be  seen.  He  was 
able,  however,  to  distinguish  the  optic  nerve,  and  the  vesselfl' 
emerging  from  it. 

In  1852  Ruete  t  invented  an  ophthalmoscope  on  a  different 
principle  from  that  of  Helmholtz,  light  being  thrown  into  the 
patient's  eye  by  means  of  a  concave  mirror^  through  a  hole  in 
the  centre  of  which  the  observer  looked  directly  upon  the  illu- 
minated retina.  The  practical  objection  to  Euete"s  instrument 
consisted  in  its  being  fixed  to  a  stand,  and  therefore  ill  adapted 
to  observe  an  organ  so  frequently  in  motion  as  the  eye. 
Cocciiis  X  avoided  this  inconvenience  by  constructing  a  small 
perforated  mirror,  to  be  held  in  the  hand ;  and  this  instrument 
was  still  further  modified  by  Anagnostakis,§  whose  ophthalmo- 
scope, from  its  extreme  simplicity,  appears  to  me  one  of  thd 
most  useful  that  has  yet  been  invented,  and  quite  the  best  for 
the  student  to  begin  with.  It  consists  of  a  circular  glass  mirror 
about  an  inch  and  three-quarters  in  diameter,  slightly  concave, 
and  perforated  in  the  centre  with  a  round  hole,  the  tenth  of  an 
inch  wide.  The  mirror  is  set  in  a  metal  frame,  to  which  a 
handle  is  fixed.  Liebreich's  instrument  is  made,  not  of  glass 
but  of  polished  metal,  with  a  focus  of  from  four  to  six  inches. 
One  of  the  advantages  of  the  metallic  mirror  is  that  the  edge  of] 
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X    I'ebtr  die  Atiwendunff  den  Aitgeni^ncgelty  Leipzig,  1853. 
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the  aperture  can  be  made  quite  thin,  whereas  the  glass  mirror 
must  be  backed  by  a  plate  of  metal,  and  by  drilling  through 
this,  and  through  the  thickness  of  the  glass,  the  aperture  really 
becomes  a  short  tube.     Any  reflection  from  the  wall  of  this 
tabular  aperture  must  be  prevented,  by  carefully  covering  it 
with  a  dead  black  coating.     At  the  back  of  Liebreich's  instru- 
ment there  id  a  little  hinged  clip  for  holding  a  convex  or  con- 
care  glass  against  the  sight-hole.     The  concave  glass  is  neces- 
sary in  making  an  examination  by  the  ^  direct '  method,  if  the 
patient  or  the  observer  be  myopic. 

There  are  various  forms  of  the  ophthalmoscope  which,  in  the 
hands  of  practised  observers,  wiU  afford  a  good  view  of  the 
fundus  of  the  eye,  but  it  is  well  for  the  student  to  begin  with  the 
simplest  kind ;  those,  for  instance,  which  I  have  just  mentioned. 
When  habit  has  given  dexterity  in  the  combined  management 
of  the  mirror  and  object-lens,  the  binocular  ophthalmoscope, 
M  invented  by  Giraud-Teulon,  or  some  improved  form  of  it, 
may  be  employed. 

Before  commencing  a  thorough  examination  of  a  case,  it  is 
necessary  to  dilate  the  pupil  with  atropine,  unless  it  has  become 
permanently  dilated  from  disease.  In  many  instances,  however, 
a  glance  at  the  optic  nerve  and  the  parts  adjacent  is  aU  that 
n  required,  and  in  that  case  ifc  is  unnecessary  to  subject  the 
patient  to  the  inconvenience  of  atropine. 

The  observer  and  the  patient  sit  face  to  face  in  a  room  from 
which  daylight  is  excluded ;  the  only  source  of  illumination 
being  a  lamp,  or,  still  better,  a  jet  of  gas  issuing  from  a  jointed 
tube,  so  that  the  flame  can  be  placed  higher  or  lower,  according 
to  the  height  of  the  patient's  head.  The  flame  should  be  on  a 
level  with  his  eye,  and  just  far  enough  behind  him  to  prevent 
any  of  the  direct  rays  falling  on  his  cornea.  The  chimney  sur- 
rounding the  flame  must  be  of  transparent  glass,  and,  if  faintly 
tinged  with  blue,  it  will  modify  the  red  rays,  and  impart  to  them 
a  whiteness  nearly  resembling  that  of  ordinary  daylight.  The 
observer  places  the  back  of  the  mirror  close  to  his  own  eye,  so 
that  he  looks  through  the  central  aperture,  and  holds  the 
instrument  at  such  an  angle  that  the  reflected  light  from  it  falls 
into  the  patient's  pupil.  This  is  always  very  ditficult  for  a 
beginner  to  accomplish,  but  a  little  practice  soon  makes  it  easj. 
He  will  know  that  he  holds  the  instrument  in  the  right  position 
and  at  a  proper  distance  from  the  eye,  by  seeing  the  fundus 
assume  a  brilliant  reddish  appearance. 
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Still  holding  the  ophthalmoscope  in  the  same  position, 
takes  in  the  other  hand  a  convex  glass,  of  two  inches  or  b 
inches  and  a  half  focus,  and  places  it  a  little  in  fiont  of  t 
cornea.     K  the  ftmdns  of  the  eye  be  properly  illuminated,  a 
the  convex  glass  correctly  placed,  some  of  the  retinal  vessels  n 
now  be  distinctly  seen.     The  observer  is  often  confosed 
seeing  a  small  bright  image  of  the  mirror  reflected  from  t 
snrfSice  of  the  object-lens.     This  imago  can  be  got  rid  of 
giving  to  the  lens  a  slight  inclination. 

By  turning  the  eye  in  various  directions  every  portion  of  t 
retina  is  successively  brought  under  the  view  of  the  observe 
The  necessity  for  varying  the  position  of  the  eye  constitutei 
great  objection  to  the  more  complicated  ophthalmoscopes,  whi 
are  fixed  to  a  table  or  other  support ;  and  some  eyes  are  so  u 
steady,  and  so  little  under  the  patient's  control,  that  t 
observer  is  obliged  to  follow  their  movements  by  slight  chan| 
in  the  position  of  the  ophthalmoscope,  which  can  only  be  e£Eect 
when  the  instrument  is  held  in  the  hand. 

There  are  two  methods  of  examining  with  the  ophthaln 
scope — the  *  direct,'  and  the  *  indirect.'  In  the  former  meth< 
the  mirror  must  be  brought  very  close  to  the  patient's  eye 
an  inch  or  two  from  the  cornea — and  the  image  of  the  reti 
then  appears  to  the  observer  in  its  natural  erect  position.  B 
this  very  close  approximation  to  the  patient  is  inconveniei 
the  side  of  the  patient's  head  intercepts  some  of  the  light  whi 
ought  to  fall  on  the  mirror ;  and  only  a  limited  portion  of  t 
retina,  thus  feebly  illuminated,  can  be  brought  into  view  at  o 
time.  The  direct  method,  therefore,  is  comparatively  seldc 
employed,  and  chiefly  for  the  purpose  of  examining  in  det 
small  portions  of  the  fundus,  which  are  seen  in  their  true  poi 
tion,  and  considerably  magnified. 

In  the  *  indirect '  method,  the  mirror  is  held  at  a  distance 
several  inches  from  the  patient's  eye,  and  a  convex  lens  of  she 
focus,  two  to  two  and  a  half  inches,  is  placed  a  little  in  front 
the  cornea.     In  this  way  the  inconvenient  and  obviously  u 
desirable  relative  position  of  the  observer  and  observed  is  avoide 
the  retina  is  more  brilliantly  illuminated  than  in  the  *direc 
method,    and  a  good  general  view  of  the  whole   fundus 
obtained.     The   image  of  the  retina  seen  by  the  observer 
an  *  aerial '  one,  which  is  formed  at  a  point  between  the  conv< 
lens  and  the  ophthalmoscope,  appearing  there  in  an  invert 
position.     This  inversion  of  the  parts  examined  must  always  1 
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borne  in  mind  by  the  surgeon  while  employing  the  *  indirect ' 
method* 

The  following  diagram,  copied  jfrom  Zander's  work,  explains 
the  mode  in  which  the  aerial  inverted  image  is  formed. 

Within  the  narrow  limits  of  the  present  essay,  I  cannot 


A  18  the  illuminating  flame ;  B  the 
coDcaye  speculum ;  C  the  aperture  in  its 
centre ;  D  the  patient's  eye,  before  which 
is  held  a  conTex  lens,  E,  From  the 
flame  A  the  rajs  a  h  fiiU  on  the  specu- 
lum, and  are  reflected  from  it  towards 
D.  Striking  the  lens,  E^  at  e  and  d, 
they  acquire  a  greater  conyergence  in 
passing  through  it,  and  fall  upon  the 
cornea  at  e  and  /.  Traversing  the 
patient's  eye,  they  again  converge,  and, 
intersecting  at  g^  form  on  the  retina  a 
'  circle  of  dispersion,*  at  A  i.  Reflected 
from  the  retina,  in  the  direction  of  the 
dotted  lines,  A,y,  f,^,  they  pass  out  of 
the  eye,  and  being  intercepted  by  tlie 
lens  E,  are  again  refracted,  and  form  at 
kltLH  inverted  image  of  the  retinal  sur- 
face h  t,  which  is  viewed  by  the  obser- 
ver's eye  placed  at  (7. 


attempt  to  give  more  than  a  bare  outline  of  the  nse  of  the 
ophthalmoscope.  The  literature  of  the  subject  is  ali'eady  over- 
whelming. One  of  the  most  complete  treatises  is  that  by  Zander, 
just  alluded  to,  Der  Augenspiegel ;  Leipzig,  1851).  It  has  been 
translated,  and  has    undergone   considerable   condensation — 
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a  process  it  greatly  needed — ^by  Carter,  tinder  the  title  of  The 
Ophthalmoscope,  its  Varieties  and  its  Use ;  1864.  There  is  also 
an  excellent  essay  in  French  by  Girand-Teulon,  contributed  by 
him  to  the  supplemental  rolume  of  Testelin's  and  Warlomont's 
translation  of  Mackenzie's  great  work. 

Ophthalmoscopic  Appearances  of  the  Eye  in  a  healthy  state. 
(Plate  I.  fig.  1.) 

In  the  heading  of  this  section  I  use  the  word  *  healthy '  with 
a  certain  latitude  of  meaning ;  for,  apart  from  any  serious  dis- 
ease, the  mere  advance  of  age  imprints  upon  the  internal  tissues 
of  the  eye,  certain  changes  of  appearance,  which,  although 
deviating  from  an  ideal  standard  of  perfect  health,  can  hardly 
be  termed  morbid.  At  present,  I  wish  to  present  to  the  reader 
merely  a  sketch  of  what  he  is  to  look  for  in  an  eye  which  fairly 
performs  its  functions  as  an  organ  of  vision. 

Retina. — The  observer  must  not  expect  to  find  this  tissue  pre- 
senting one  uniform  colour  in  all  cases ;  the  tint  varies  from 
pale  red,  through  shades  of  red-orange  and  yeUow-orange,  to 
bufi^.  In  full-blooded  persons,  with  a  vigorous  circulation,  the 
retina  would  naturally  have  a  much  redder  appearance  than  in 
those  who  are  feeble  and  aneemic.*  The  colour  of  the  retina  is 
almost  wholly  due  to  the  vascular  choroid  behind  it;  and  the 
amount  of  redness  transmitted  &om  the  choroid  will  depend 
upon  the  quantity  and  condition  of  the  hexagonal  pigment 
between  it  and  the  retina.  Some  ophthalmoscopists  altogether 
object  to  our  speaking  of  the  colour  of  the  retina,  inasmuch  as 
owing  to  its  translucency,  it  allows  the  redness  of  the  choroid 
to  be  seen.  But  no  objection  ought  surely  to  be  taken  on  thic 
account  to  our  familiarly  applying  the  term  colour  to  the 
retina  itself. 

Across  the  illuminated  fundus  of  the  eye  the  observer  will 
notice  large  vessels  radiating  from  a  central  point  towards  the 
periphery.  These  are  the  large  branches  of  the  central  artery 
and  vein  of  the  retina ;  and  by  directing  the  patient  to  turn  the 


•  These  remarks  applj  only  to  patients  as  commonly  seen  in  England. 
Among  the  darker  tribes  of  mankind,  the  abundance  of  pigment  gives  to  the 
fundus  of  the  eye,  both  in  health  and  in  disease,  shades  of  colour  wholly 
different  from  those  of  the  fairer  races.  For  ophthalmoscopic  appearances  among 
the  natives  of  India,  see  Macnamara*s  Lectures  on  Diseases  of  the  Eye,  18GG. 
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eje  a  little  towards  the  median  plane,  the  observer  will  be  able 
to  trace  these  vessels  to  their  parent  trunks  in  the  middle  of 
the  optic  nerve.  The  vessels  of  the  choroid,  as  I  shall  bj-and- 
by  have  occasion  to  notice,  are  so  entirely  unlike  the  radiating 
tranks  of  the  retina,  that  a  single  examination  will  suffice  to 
preyent  any  subsequent  confusion  between  them. 

It  requires  a  little  more  practice  to  distinguish  between  the 
retinal  arteries  and  the  veins.  If  an  arterial  trunk  be  examined 
where  it  attains  its  greatest  size,  namely,  at  its  emergence  from 
the  optic  nerve,  it  will  be  seen  to  be  of  a  paler  red  colour  than 
the  adjacent  vein,  and  to  present  a  double  outline.  The 
greater  thickness  of  the  arterial  wall  is  the  cause  of  both  these 
peculiarities  of  appearance ;  for,  of  course,  the  colour  of  the 
contained  blood  is  less  plainly  seen  where  the  wall  is  thicker ; 
and  while  the  light,  reflected  from  behind  the  artery,  shines 
I  through  it  with  subdued  brightness,  each  side  of  the  cylinder 
presents  a  line  of  shadow.  The  coats  of  the  veins,  on  the  other 
hand,  are  so  thin,  that  they  allow  the  colour  of  the  blood  to  be 
plainly  seen  throughout  the  whole  diameter  of  the  tube.  This 
distinction  between  the  veins  and  the  arteries  of  the  retina 
becomes  less  marked  as  age  advances.  Simple  inspection  of  a 
healthy  eye  does  not  detect  auy  pulsation  in  the  retinal  vessels; 
but  if  the  globe  is  firmly  pressed  with  the  finger,  a  decided 
pulsation  may  be  seen,  both  in  the  arteries  and  veins. 

If  the  patient  looks  directly  forwards,  a  very  important 
portion  of  the  retina  comes  into  view,  namely,  that  occupied  by 
the  nuictUa  lutea,  or  *  yellow  spot,'  which  corresponds  to  the 
axis  of  vision.  The  retinal  arteries  and  veins  deviate  a  little 
from  their  regularly  radiating  course  as  they  approach  the 
yellow  spot,  which  therefore  has  no  large  vessel  in  its  imme- 
diate neighbourhood.  (Plate  I.  fig.  1.)  Most  observers,  I  think, 
must  content  themselves  with  making  out  the  cloudy  redness 
which  indicates  the  position  of  the  macula  lutea,  without  actu- 
ally seeing  the  dot  which  it  forms.  Liebreich  gives  a  drawing 
(tab.  ii.  fig.  1)  in  which  it  is  represented.  I  have,  however,  never 
succeeded  in  obtaining  such  a  view  of  it  as  he  depicts. 

Optic  nerve. — To  bring  the  nerve  into  view,  the  patient  must 
direct  the  eye  a  little  towards  the  nose.  No  structure  seen  with 
the  ophthalmoscope  presents  a  greater  variety  of  appearance 
tiian  the  optic  nerve,  even  in  patients  who  enjoy  good  sight. 
As  age  advances  it  becomes  smaller,  and  often  deviates  more  or 
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less  from  tliat  circular  outline  which  one  may  assume  as  tlie 
healthy  standard.* 

Contrasted  with  the  reddish  tint  of  the  surroundiiig  retina, 
the  nerve  appears  cream-coloured,  or  it  sometimes  presents  that 
faint  tinge  of  pinkish-grey  which  we  are  iamiliar  with  in  the 
cineritions  portion  of  the  cerebral  convolutions.     The  extreme^ 
edge  of  the  disk  ia  often  of  a  less  decided  white  than  the  cen- 
tral portion. 

From  the  centre  of  the  nerve  the  main  trunks  of  the  retinaL 
artery  and  vein  are  seen   emerging.      Commonly  each  vesse^M 
issues  as  a  single  trunk,  which  then  divides  into  branches,  bn^P 
sometimes  the  division  into  two  or  three  trunks  takes  placid 
before  the  vessels  quit  the  substance  of  the  nerve  in  which  they^ 
are  imbedded.     In  some  cases  the  vessels  pass  off  at  once  t<_> 
their  destination^  in  nearly  straight,  or  slightly  wavy  lines,  whilo 
in  other  cases  they  form  several  abrupt  curves  on  the  surface  o£ 
the  nerve  before  quitting  it. 

Choroid. — This  structure  exhibits  a  great  variety  of  appear-^ 
ancea  under  the  ophthalmoscope.     The  distmetnesa  with  whic 
it  is  seen  depends  upon  the  degree  of  transparency  of  the  retina,^ 
and  the  condition  of  the  hexagonal  pigment-cells  behind  it ; 
and  it  seems  that  considerable  variations  in  both  these  tissuefj 
are  compatible  with  good  sight. 

In  young  persons  the  vessels  of  the  choroid  appear  dim  and! 
indistinct,  as  if  overspread  with  a  thin  semi-opaque  film  5  but  in  I 
old  persons  they  are  sometimes  so  plainly  seen  that  the  observer  I 
almost  forgets  he  is  looking  at  them  tlirough  the  whole  sub-| 
stance  of  the  retina.  It  is  in  old  persona,  therefore,  that  the 
peculiar  arrangement  of  the  choroidal  vessels  can  be  best' 
studied.  They  are  very  much  larger  than  the  radiating  vessels 
of  the  retina,  and  are  closely  packed  together,  leaving  between 
them  narrow,  elongated  spaces,  in  which  dark  pigment  is 
visible.  (Plate  III,  fig.  1«)  During  the  earlier  periods  of  life 
these  vessels  present  a  bright  red,  but  in  old  age  this  colour 
often  becomes  mixed  with  a  brownish  tint. 
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•  I  have  imiformly  spoken  of  tlie  optic  neine^  instend  of  using  tbe  term 
*  optic  papilla/  wMch  aome  authors  eniploy.  No  confusion  can  arise  from 
applyiog  the  term  n^va  to  that  which  is  in  reality  only  a  part  of  the  nerve» 
since  no  other  portion  than  its  extremity  coiubs  uuder  our  notice  in  using  the 
ophtbrilmoscope.  Tlie  term  *  pitpillii  *  is  ohj  ectionabl©  too,  aa  iiuplyin;^  a  ;>ri>- 
tnmmce;  and  I  believe  the  distal  end  of  the  optic  nerve  to  be  nearly ,  if  not 
^uite  pkne  in  a  state  of  health* 
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CHAPTER  III. 

DI8fiAS£8   OF    THE    CONJUNCTIVA   AND    ITS    AREOLAE   TISSUE. 

(Ophthalmia ;  Conjunctimtis^) 

LfFLAMMATlON  of  tte  Conjunctiva,  I  need  hardly  saj^  accom- 
paaiefl  nuiBy  of  the  inflammatory  pix)ce8ses  originating  in  other 
turaes  of  the  eyeball.  In  the  present  chapter  I  confine  myself 
to  thoee  cases  in  which  the  inflammation  originates  in  the 
eonjuBctiira,  and  is  either  limited  to  it,  or  spreads  only  to  the 
derotie. 

Inflammatory  redness  differs  very  remarkably  in  these  two 
itracturee^  It  is  on  the  inner  surface  of  the  lids*  and  at  their 
point  of  junction  with  the  globe,  that  the  conjunctival  vessels 
iw  largest,  and  their  redness  is  most  strongly  marked  ;  and  the 
ealour  becomes  paler  as  the  vessels  diminish  in  size  on  approach- 
mg  the  cornea.  The  sclerotic  vessels,  on  the  contrary,  are  most 
tifliUe  close  to  the  cornea,  around  which  they  form  a  pink  circle, 
known  as  the  eclerotic  zone^n  very  characteristic  mark  of 
sereral  important  forms  of  disease  in  the  deep-seated  tissues  of 
tlie  eve*  Even  if  the  sclerotic  be  uniformly  injected  throughout 
iti whole  ertent,this  injection  cannot  be  traced  very  far  back  from 
tie  edge  of  the  cornea,  because  the  redness  soon  becomes  hidden 
beo^iitli  the  fibrous  insertions  of  the  recti  muscles.  The  vessels 
of  the  sclerotic  are  small,  closely  set  together,  and  so  interlaced 
with  the  proper  fibres  of  the  part  that  the  individual  trunks 
caimot  be  recognised ;  they  merely  produce  the  effect  of  a  nni- 
bnn  tint  of  colour,  nearly  resembling  that  of  carmine.  The 
conjunctival  vessels,  for  the  most  part,  are  plainly  seen,  and, 
except  in  that  high  stage  of  inflammation  termed  chemosisy  they 
can  be  observed  repeatedly  to  anastomose,  so  as  to  form  a 
ek»dy-aet  network. 

Elaborate  classifications  of  the  various  forms  of  ophthalmia 
!  found  in  many  of  the  systematic  works  on  eye-diseases ; 
ante  distinctions,  however  plausible  they  may  look  on 
p^ier,  are  of  little  or  no  use  to  the  practitioner.  In  selecting 
a  few  heads,  under  which  to  group  the  varieties  of  ophthalmia, 
I  liara  been  guided  by  the  very  decided  peculiarities  which 
eotain  forma  present,  or  by  the  marked  difFerence  in  the  treat- 
laeot  Ibey  require.    Most  of  the  slighter  forms  of  conjunctival 
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redness,  not  resulting  from  direct  violence  or  the  presence  of 
foreign  bodies,  are  due  to  atmospheric  changes ;  and  the  cases 
described  by  authors  under  the  name  simple  ophtlicdmia,  are,  for 
the  most  part,  mild  cases  of  catarrhal  inflammation.  When 
the  sclerotic  also  is  affected,  the  term  rheumatic  is  sometimes 
added ;  and  Mackenzie  uses  the  words  *  catarrho-rheumatic '  to 
signify  that  both  the  conjunctiva  and  the  sclerotic  are  inflamed, 
although  the  inflammation  may  be  due  to  the  mere  external 
agency  of  cold,  and  not  to  the  presence  of  rheumatic  i)oi8on  in 
the  blood  of  the  patient. 

Slight  attacks  of  redness  of  the  conjunctiva  are  commonly 
attended  with  only  trifling  uneasiness.  The  enlarged  vessels, 
projecting  above  the  level  of  the  membrane,  suggest  to  the 
patient  the  notion  of  foreign  bodies,  sand  or  dust,  between  the 
lids  and  the  globe.  But  in  other  instances,  where  the  redness 
is  very  trifling,  the  pain  is  of  a  neuralgic  character,  and  it  is  for 
the  irritation  existing  in  the  ophthalmic  division  of  the  fifth 
nerve  that  the  patient  seeks  medical  aid.  It  is  important  for 
the  practitioner  to  remember  that  in  such  cases  the  suffering 
may  be  really  severe,  although  there  is  far  less  appearance  of 
inflammation  than  in  other  cases  where  pain  can  hardly  be  said 
to  exist. 

Whenever  a  case  of  ophthalmia  is  seen  for  the  flrst  time, 
the  margins  of  the  lids  and  the  puncta  lacrymalia  should  be 
carefully  explored,  as  a  few  irregular  eyelashes,  or  even  a 
single  eyelash  lodged  in  one  of  the  puncta,  may  be  causing  the 
invitation. 

It  sometimes  happens  that  a  foreign  body,  lodged  under  the 
upper  lid,  sets  up  a  considerable  amount  of  ophthalmia,  and  yet 
the  patient  is  not  aware  of  any  such  cause  of  irritation  being 
present.  To  evert  the  lid  requires  a  certain  amount  of  tact  and 
practice.  A  probe,  or  the  feather-end  of  a  pen,  just  thick 
enough  to  resist  bending,  is  to  be  laid  horizontally  across  the 
lid,  about  half  an  inch  from  its  free  margin.  The  surgeon  then 
grasps  with  his  finger  and  thumb  the  eyelashes  growing  from 
the  middle  of  the  tarsus,  and  draws  the  lid  away  fi:om  the  globe, 
while  at  the  same  moment  he  slightly  depresses  the  probe  or 
pen,  and  tells  the  patient  to  look  downwards.  The  tarsal  carti- 
lage tilts  over,  and  the  conjunctival  surface  of  the  lid  is  exposed 
to  view.  The  foreign  body  is  almost  invariably  found  within  a 
line  or  two  of  the  tarsal  margin. 

This  simple  eversion  of  the  lid  appears  so  obvious  a  method 
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of  detecting  foreign  bodies,  that  one  fancies  it  must  have  sug- 
^U4  itself  to  surgeons  from  the  very  earliest  period ;  and  jet, 
t«&r  aa  I  can  discover,  it  was  for  the  first  time  made  public 
by  Ware,  in  1787,^ 

When  the  surgeon  has  satisfied  himself  that  the  redness  of 
tie  oonjanctiva  is  not  caused  or  kept  op  by  any  mechanical 
initatiof],  he  is  not  at  once  to  prescribe  a  lotion  or  drops  as  a 
mere  matter  of  routine.  I  shall  hereafter  have  occasion  to 
tfVMk  of  the  invaluable  properties  of  a  local  stimulant  in  cases 
of  true  catarrhal  ophthalmia  ;  bat  at  present  I  am  considering 
tlu)86  vmrying  forms  of  conjunctival  redness  which  are  described 
bfliiOBt  writers  under  the  name  of  simple  ophthalmia.  It  is  the 
mgeoQ^s  business  to  note  well  the  general  aspect  of  the  patient : 
te  aaeertain  what  is  faulty  in  respect  of  digestion,  general 
power,  condition  of  the  circulation  ;  whether  the  oph- 
can  be  traced  to  over-use  of  the  eyes,  exposure  to  irri- 
or  vitiated  air,  want  of  exercise,  excess  in  the  use  of 
itimulants^^  tobacco,  &c. ;  in  short,  a  rapid  survey  is  to  be  taken 
of  whatever  is  faulty  in  the  patient's  general  health,  and,  in 
DJOst  cases,  when  this  has  been  done,  and  the  proper  medical 
ud  dietetic  means  have  been  taken  to  correct  what  is  amiss, 
the  ophthalmia  ia  already  in  a  fair  way  of  being  cured. 

As  %  role,  local  congestion  of  the  conjunctival  vessels  is  met 
with  in  feeble  and  languid  patients,  who  require  tonics — -iron, 
or  quinine,  or  mineral  acids,  and  a  corresponding  plan  of  diet. 
Of  ocMirae  there  are  many  cases  in  which  an  excess  of  stimu- 
kaltB^  and  general  over-feeding,  have  disturbed  the  due  balance 
tf  tlie  patient's  circulation,  and  where  a  restricted  and  well- 
Ngulated  diet  is  absolutely  essential.  But  even  in  such  cases 
a  airefiil  and  moderate  use  of  tonics  is  often  necessary.  What 
I  wish  to  guard  my  readers  against  is  the  habit,  which  has  been 
banded  down  to  us  from  early  times,  of  regarding  all  inflam- 
ttitioEM  of  the  eye  as  necessarily  to  be  treated  by  depletion, 
ktcbefl,  and  low  diet.  The  very  reverse  of  this  is  the  truth. 
Bie  po|mlar  notion  that  a  leech  or  two  to  the  temples,  and  a 
poigaiive,  most  needs  cut  short  an  attack  of  inflammation  in 
fte  €ye  is  shared  by  only  too  many  of  the  old  school  of  practi- 
In  joong  chUdren  especially  such  treatment  is  most 


t  m  M«  CPpMhalmift  &c.  p.  23. — I  Lave  tbought  it  well  to  repeat, 
I  pace,  diiediaiM  already  given  imder  another  lieodj  at  p.  17« 


80  DISEASES  OF  THE  ETE. 

mischievous.  From  the  age  of  one  or  two  years  up  to  pubeit] 
ulceration  of  the  cornea  is  what  we  have  most  to  fear,  and  thi 
is  sometimes  attended  with  so  slight  a  degree  of  redness  of  tb 
conjunctiva  and  sclerotic,  that  it  is  important  for  the  surgeo 
to  be  aware  of  this  fact,  and  not  to  overlook  slight  attacks  < 
ophthalmia  in  such  subjects,  but  in  every  case  to  look  carefull 
to  the  condition  of  the  cornea. 

While  I  so  strongly  insist  on  the  great  importance  of  genen 
treatment  in  ophthalmia,  I  by  no  means  exclude  the  use  of  loa 
remedies.  Where  much  intolerance  of  light  exists,  a  sma 
blister  to  the  temple,  or  the  application  of  tincture  of  iodine  t 
the  skin  of  the  upper  lid,  vrill  often  afford  great  and  immediat 
relief.  Bathing  the  eyes  night  and  morning  with  warm  waU 
is  of  great  use  in  some  irritable  patients ;  while,  in  other  case 
the  use  of  cold  water  is  indicated.  Those  persons  especial] 
who  have  induced  a  congested  state  of  the  conjunctival  vessd 
by  prolonged  exposure  to  artificial  light,  are  often  greati 
relieved  by  a  plentiful  sluicing  of  the  closed  lids  wiUi  ool 
water  night  and  morning.  Where  there  is  agglutination  c 
the  lids  during  sleep,  a  little  spermaceti,  or  perfectly  fresh  oliv« 
oil,  may  be  smeared  on  the  eyelashes  at  bedtime.  Weak  sola 
tions  of  acetate  of  lead  or  alum  (two,  three,  or  four  grains  to  a 
ounce  of  distilled  water)  are  useful  in  chronic  cases ;  but  the 
should  be  used  sparingly,  and  never  for  too  long  a  time.  Afte 
a  few  days  they  should  be  left  off,  and  the  part  allowed  to  recove 
its  natural  tone,  the  stimulant  being  resumed  if  necessary ;  bu 
it  should  never  be  uninterruptedly  continued  for  weeks  or  evei 
months,  as  patients  are  only  too  fond  of  doing. 

There  are  certain  forms  of  ophthalmia  which  present  sue! 
distinctive  charaotoristiosthat  they  are  very  properly  known  b; 
special  names.  Such  are  the  (\i/^rr*n/,  ihe  Purulent  (includin| 
the  InfaniHt'  and  the  Otmorrhtral  forms),  the  Pustular,  and  th< 
Chronic.  The  diHtHim^  cHuiuuonly  tornuxl  ScniMous  Ophthalmii 
should  rather  Ih^  oIiimttHl  unu^n^  tho  diatnvsi^a  of  the  cornea ;  an( 
the  same  may  Ih^  miid  of  tho  fiiHinMrmii/ow*  ophthalmia  a 
authors ;  for  it  in  tho  ot^ruiH^  whioh  ohio%  suffers,  either  bj 
ulceration  or  shui^rhiu^y,  \\\  ih\uiiih|\umuv  wt  tlio  low  state  oi 
vitality  followinj(  tho  vttrUum  (kmw^  wt  o^i^nthomatous  disease 
The  term  chronic,  alth(»u^h  wt  tnmiHh^  m)^)\U^hiU)o  to  any  slow  anc 
protracted  form  of  diHoaHO,  whr^u  a)«)\)<^^)  hs  \\\^\\h^\\\\^  is  usuallj 
understood  to  moan  an  wiltH^tl^m  \si  \^^%^  \^\y^\>xu\  ci>iyunctivaj 
the  caruncle  and  semihinar  ft>UU  »n4  ♦W  w^v^w  i^  the  lids, 
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which  is  either  developed  as  an  independent  disease,  or  remains 
u  a  ieqiiel&  of  an  acute  attack  of  catarrhal  or  purulent  inflam- 


Cataebhal  Ophthalmia. 

This  is  eommonlj  caused  by  exposure  to  draughts  of  cold  air, 

but  it  ia  by  no  means  limited  to  the  eold  season  of  the  year.  It 
frequently  attacks  large  numbers  of  pei-sons  during;  the  extreme 
he^t  of  July  or  August,  especially  if,  as  often  happens,  an  east 
wind  preraild  at  the  same  time. 

A  well-marked  case  of  catarrhal  oplithalmia  presents  the 
hUowing  appearances :  the  cornea  is  quite  clear,  and  vision  is 
loinipaired,  or  only  occasionally  obstructed  by  the  passage  of 
ikidcaxed  mucus  across  the  area  of  the  pupil.  The  con- 
juaotira  of  the  lids  is  redder  than  natural,  and  the  injection  is 
futieularly  marked  at  the  point  of  reflection  of  the  conjunctiva 
ftom  the  lower  lid  to  the  globe.  The  semilunar  fold  and  car- 
Q&de  are  red  and  much  swollen,  especially  the  former,  and  this 
^dugement  of  the  semilunar  fold  often  remains  long  after  all 
f^er  traces  of  the  ophthalmia  have  subsided.  The  surface  of 
tiki  gk»be  presents  a  network  of  vessels  which  gradually  becomes 
hm  marked  as  it  approaches  the  cornea.  In  some  cases  the 
ideFotic  is  involved,  and  then  the  peculiar  pink  zone  is  seen 
ifidung  cIo66  up  to  the  margin  of  the  cornea. 

A  peculiar  characteristic  of  true  catarrhal  ophthalmia  is  the 
tiateiloe  of  numerous  red  blotches  at  various  parts  of  the  net- 
tork  of  Tesaebsy  caused  by  some  of  these  having  given  way  and 
iBowisd  their  blood  to  become  extravasated.  The  extravasa- 
iioiii  wwrj  much  in  si:ce ;  some  are  as  small  as  a  pin^s  head,  others 
Almost  equal  the  breadth  of  the  cornea. 

At  the  commencement  of  the  attack  there  is  little  increase  of 
iKTttioti;  Bubsequently,  oueoas  secretion  sets  in,  which  in  some 
eaaet  becomes  »o  profuse  as  to  make  the  surgeon  suspect  that  the 
tMe  BIST  be  one  of  true  purulent  ophthalmia. 

Tbere  ia  usually  no  acute  pain  in  common  catarrhal  inflam- 
lastiaa;  but  a  sense  of  weight  and  stifiiiess  in  the  lids,  and,  as 
tfct  dissase  advances,  the  enlargement  of  the  vessels  suggests  to 
it  the  notion  of  sand  or  some  other  foreign  substance 
the  Uds  and  the  globe. 
tlie  sderotic  is  much  involved,  there  is  usually  intoler- 
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ance  of  light,  and  much  secretion  of  tears,  and  pain  either  d 
dnll  aching  or  of  an  acute  darting  character.  The  upper  1 
too,  frequently  becomes  (edematous  in  cases  of  this  mixed  ki 
of  sclerotic  and  conjunctival  inflammation,  and  the  infiltrati 
of  the  subconjunctival  cellular  tissue  raises  the  conjunctim  abc 
the  level  of  the  cornea,  so  as  even  sometimes  to  overlap 
margin.  This  elevated  condition  of  the  inflamed  oonjunctiTi 
termed  Chemasis. 

I  need  hardly  say  that  a  patient  who  is  the  subject  of  cati 
rhal  ophthalmia  is  frequently  disordered  in  general  health,  wi 
confined  bowels  and  disturbed  digestive  functions,  and  may  i 
quire  appropriate  treatment  by  internal  medicines;  but  ▼( 
often  the  ophthalmia  comes  on  without  any  general  ailmed 
and  seems  a  purely  local  a£Fection,  even  limiting  itself  in  Boi 
instances  to  one  eye. 

Treatment. — ^When  the  ophthalmia  is  unattended  with  cc 
stitutional  disturbance,   and  is  confined  to  the  conjunctiva,  t 
local  application  of  nitrate  of  silver  in  solution  may  be  regard 
almost  as  a  specific.     It  should  be  used  in  the  proportion  of  ti 
grains  to  the  ounce  of  distilled  water,  and  dropped  upon  t 
surface  of  the  eye  twice  or  thrice  a  day,  the  conjunctiva  beii 
cleansed,  by  bathing  it  with  warm  water,  before  each  applicati 
of  the  drops.    At  bedtime  the  eyelashes  should  be  anointed  wi 
a  little  spermaceti-ointment  or  olive-oil.     Care  must  be  talo 
not  to  continue  the  use  of  the  drops  too  long.    After  being  usi 
for  a  week,  they  may  be  omitted  for  a  couple  of  days,  and  thu 
resumed  as  before,  if  the  infiammation  appears  unsubdued;  b 
often  it  will  be  sufficient,  after  a  week's  application  as  aba 
described,  to  use  the  drops  for  a  few  days  longer  once  a  da 
In  uncomplicated  cases,  ten  days  or  a  fortnight  will  suffice  £ 
the  cure ;  but,  if  the  disease  spreads  to  the  sclerotic  and  come 
the  nitrate  of   silver   must   be  omitted.     The    caruncle   ai 
semilunar  fold  are  the  last  to  recover  their  healthy  conditic 
after  an  attack  of  catarrhal  ophthalmia.     I  have  said  that  tl 
treatment  by  nitrate  of  silver  is  to  be  adopted  when  the  inflan 
mation  is  limited  to  the  conjunctiva;  and  it  is  from  want  i 
attention  to  this  point  that  so  much  mischief  is  constantiy  dom 
Whenever  the  sclerotic  is  much  inflamed,  and,  still  more,  whei 
ever  the  cornea  is  in  the  least  degree  implicated,  nitrate  < 
silver  does  nothing  but  harm. 
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PusTULAB  Ophthalmia. 

This  is  a  Tery  common  form  of  ophthalmia,  especially  among 
children  and  young  persons.  It  is  characterised  by  little, 
reddish,*  aphtha-like  elevations  on  the  conjunctiva,  close  to  the 
edge  of  the  cornea,  each  surrounded  by  a  plexus  of  blood-vessels. 
The  centre  of  the  little  elevations  is  less  vascular,  and  therefore 
whiter,  than  the  base,  and  hence  their  appearance  is  a  good 
deal  like  that  of  a  pustule ;  but  they  do  not  contain  pus,  and 
thetenn  *  papular  ophthalmia '  would  be  more  appropriate  than 
'pustular.'  When  only  one  or  two  of  these  so-called  *  pustules  * 
are  present,  they  are  usually  found  upon  the  equator  of  the 
eyeball;  but  sometimes  they  are  more  numerous,  and  almost 
snrround  the  cornea.  They  are  seldom  attended  with  much 
pain,  or  intolerance  of  light,  unless  the  sclerotic  be  also  in- 
flamed. In  true  pustular  ophthalmia  the  cornea  never  suffers, 
altfaongh,  fix)m  the  redness  extending  close  up  to  its  margin, 
patients  are  often  alarmed  at  the  prospect  of  the  disease  affect- 
ing the  sight. 

Yascular  elevations  similar  to  those  of  common  pustular 
ophthalmia  sometimes  accompany  the  irritable  form  of  corneal 
inflammation  improperly  termed  '  Scrofulous  Ophthalmia.'  In 
«uch  cases  the  intolerance  of  light  may  be  very  great. 

Unless  there  be  some  derangement  of  the  general  health, 
the  treatment  of  pustular  ophthalmia  is  very  simple.  A  weak 
aolution  of  acetate  of  lead — two,  three,  or  four  grains  to  the 
ounce  of  distilled  water — may  be  used  twice  or  thrice  a  day ;  or, 
if  the  inflammation  be  extensive,  and  the  '  pustules  '  nume- 
rous, a  blister  to  the  temple  should  be  applied  before  the  lotion 
is  resorted  to. 

Purulent  Ophthalmia. 

{Suffpurafive  Ophthalmia  ;  Ophthalmo-hlenorrhcea  ;    Conjunctivitis  puro-miicosa  ; 
.   Ophthtdmia  corUagiosa ;  Egyptian  Ophthtilmia ;  Ophthalmia  bellica  ;  Military 
Ophthalmia.') 

On  arriving  at  the  consideration  of  this  form  of  ophthalmia, 
we  must  no  longer  confine  our  attention  to  the  conjunctiva ;  for 
although  it  is  in  this  tissue  that  the  disease  commences,  it  de- 
rives all  its  importance  from  the  fact  that  the  cornea  is  liable  to 

*  It  was  termed  by  Morgan  <  Aphthous  Ophthalmia.' 
VOL.  ni.  D 
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become  involved*     Much  has  been  written  upon  the  essential 
difieronces  subsisting  between  the  common  purnlcnt  ophthalmia 
of  adnlts,  that  affecting  infant s, the  Egj^^tian^and  the  goDorrhcEal 
ophthahixia;  but  these  various  forms,  in  certain  stages  of  their 
progress,  often  resemble  each  other  very  closely,  so  that  a  severe 
case  of  common  piirtilent  ophthalmia  cannot  be  distinguished  „ 
from  one  of  gonon-hoeal  origin  :  and  the  purulent  secretion  from! 
the  eve  of  an  infant   suffering  from  oph ihahn la  neonatorum,  H 
applied  to  tlie  eje  of  an  adult,  may  set  up  all  the  phenomenaof  „ 
the  truly  gonorrhoeal  form.     We  must  not  expect,  therefore,  to 
be  able  in  every  instance  to  say  with  certainty,  the  first  time  lb 
patient  comes  before  us,  'This  is  simple  purulent  ophthalmia  f  oTi 
*  This  is  of  gonorrhoeal  origin ; '  we  must  wait  until  we  have  had 
time  to  watch  the  progress  of  the  case. 

If  a  patient  presents  himself  in  an  early  stage  of  pumleiii 
ophthalmia,  we  may,  as  I  have  said,  be  unable  to  distinguish  tha 
disease  from  the  simple  catarrhal  form  ;  but  should  the  purulent 
ophthalmia  have  reached  ita  height,  we  should  find  the  following 
appearances. 

The  patient  is  generally  pale  and  depressed  ;  the  lids  are  of 
a  dull  red,  inclining  to  purple ;  they  are  swollen  and  cBdematouai 
often  to  such  an  extent  as  to  prevent  the  patient  separatinj 
their  margins  in  the  smallest  degree.  When  the  surgeon  draws 
them  apart,  thick  3'ellow  secretion  oozes  from  the  conjunctiva 
surface,  and  if  allowed  to  dry,  forms  a  crust,  which  almost  hide^ 
the  eyelashes  from  view.  The  inability  to  open  the  eyes  veij 
naturally  induces  the  patient  to  believe  that  he  is  blind,  an< 
this  belief  tends  still  further  to  depress  him  both  in  body  am 
mind.  To  separate  the  Uds,  to  cleanse  the  cornea  from  the 
secretion  which  overspreads  it,  and  thus  to  give  the  patient 
glimpse  of  surrounding  objects,  is  often  the  best  means  of  raising 
his  general  powers. 

In  a  case  of  extreme  inflammation,  such  as  I  am  now  de* 
scribing,  the  conjunctiva  covering  the  globe  is  reddened,  infil- 
trated with  serum,  and  raised  to  a  consideiuble  extent  above  ihi 
surface  of  the  sclerotic.  This  is  especially  the  case  immediately 
around  the  cornea,  the  conjunctiva  being  thrown  up  into  a  roE 
which  overlaps  the  corneal  margin.  This  raised  condition  o| 
the  inflamed  conjunctiva  constitutes  what  is  termed  chemosis — • 
a  very  characteristic  mark  in  this  and  other  forms  of  severe 
inflammation*  In  exploring  the  surface  of  the  cornea,  the 
surgeon  should  not  content  himself   with  merely  cleansing  it 
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bom  aecretion  by  means  of  a  bit  of  wetted  lint  or  sponge  ;  but 
witi  a  probe  or  little  spatula  he  should  carefallj  lift  up  the 
orerii^pptn^  portion  of  the  chemosis,  in  search  of  any  hidden 
iiker;  for  it  is  at  the  extreme  edge  of  the  cornea  that  the 
ttleemtion  sets  in,  which  may  eventually  go  on  to  perforation. 

Hie  milder  cases  of  purulent  ophthalmia  stop  short  of  the 
dcemtire  stage  ;  and  under  appropriate  treatment  the  pnriform 
lecretion  ceases,  the  conjunctiva  gradually  loses  its  imnaturaU 
laioilarity,  and  regains  its  healthy  aspect. 

The  aererer  cases  terminate  either  in  nlceration  or  slough  of 
ike  eomea.  The  ulceration  usually  begins,  as  I  have  said,  at 
tlie  corneal  margin,  and  as  it  extends  assumes  the  form  of  a 
more  or  less  deep  crescentic  groove.  Then  the  ulcer  perforates 
tie  cornea  at  some  point,  and  a  portion  of  iris  prolapses,  pro- 
doctiig  the  appearance  of  a  small  dark-coloured  nodule  at  the 
bottom  of  the  ulcer. 

Of  course  any  protrusion  of  the  iris  must  cause  deformity  of 
8ie  pupil,  which  becomes  pear-shajied,  oval,  or  reduced  to  a 
utTOw  slit,  in  proportion  to  the  amount  of  iris  which  has 
«iciped  through  the  nicer*  Sometimes  the  ulceration  spreads 
it  i  deep  groove  quit^e  around  the  margin  of  the  cornea,  so  as  to 
ttohte  itfl  central  portion,  which  stands  out  in  relief,  cloudy  or 
vhoDj  opaque.  Eventually  this  central  portion  becomes  in- 
IB  the  ulcerative  process,  and  then  the  whole  coniea 
m  thinned,  so  as  to  yield  to  the  pressure  of  the  cont^mts 
I  D(f  tiie  globe,  and  forms  a  bulging  mass  made  up  of  the  remains 
iflbe  corneal  tissue,  between  the  fibres  of  which  dark-coloured 
|»ttioci8  of  exposed  iris  protrude.  At  a  later  period  the  surfiiee 
licoiiies  traversed  by  ramifying  blood-vessels.  This  wholesale 
deilniction  of  the  cornea,  however,  rarely  occurs  except  in  cases 
iOrrfaoHd  inflammation.  Sometimes  purulent  ophthalmia, 
of  inducing  ulceration,  ends  in  glmighing.  In  that  case 
'ebenKMed  conjunctiva  encroaches  a  good  deal  upon  the 
I  of  tli8  cornea  j  the  latter  becomes  hazy,  then  opaque  and 
/Aiwish^  and  quite  dull  on  the  surface ;  at  last  it  looks  almost 
ttt  a  piece  of  wash-leather,  then  softens  and  comes  away  in 
iliRdA;  the  whole  iris  bulges  forwards,  and  becomes  coated 
with  m  fibrous  exudation,  which  eventually  transforms  the  part 
iato  a  ^pktfUmut, 

Pionlent  ophthalmia  can  undoubtedly  be  transferred  from  one 
peiOQ  io  another  by  contact  with  the  secretion.  Patients, 
Bliould  be  cautioned  on  this  point,  as  also  their  nurses 
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or  attendants.  It  seems  probable  that  in  hot  countries,  where 
this  ophthalmia  is  very  prevalent,  the  flies  act  as  propagators  of 
the  disease.  The  dust  also  of  those  countries,  by  keeping  the 
conjunctiva  in  a  state  of  chronic  irritation,  no  doubt  predis- 
poses to  the  attack.  In  England  the  disease,  like  the  common 
catarrhal  form,  is,  I  think,  most  frequent  during  the  extreme 
heat  which  sometimes  visits  us  in  July  or  August,  if  it  be 
attended,  as  is  often  the  case,  with  an  east  wind. 

Treatme7vt, — Although  the  more  rational  practice  of  the  pre- 
sent day  has  effected  a  vast  reform  in  the  treatment  of  so-called 
inflammatory  diseases,  both  internal  and  external,  the  force  of 
old  prejudice  and  habit  has,  to  a  great  extent,  prevented  medical 
men  from  applying  the  same  reasoning  and  common  sense  to 
the  treatment  of  eye-diseases  which  they  apply  to  those  of 
other  organs  of  the  body.  And,  indeed,  if  a  practitioner,  un- 
accustomed to  meet  with  ophthalmic  cases,  turns  in  his  difficulty 
to  many  a  work  of  high  authority,  published  in  his  own  day,  he 
finds  such  a  system  of  depletion  recommended  for  purulent 
ophthalmia  as  is  positively  frightful. 

Purulent  ophthalmia,  in  its  severe  form,  is  usually  met  with 
in  patients  who  are  irritable,  pale,  and  depressed.  And  this 
is  almost  certain  to  be  the  case  if  the  disease  be  seen  at  an 
advanced  stage;  for  the  popular  notion  of  the  disease,  and 
indeed,  of  nearly  all  diseases  of  the  eye,  is,  that  depletion  of 
every  kind  is  the  only  way  to  combat  them.  So  true  is  it,  that 
the  vulgar  errors  of  to-day  are  but  the  solemn  medical  dicta  of 
our  forefathers. 

K  the  patient's  bowels  have  been  well  relieved,  the  first 
requisite  is  usually  a  narcotic  at  bedtime.  I  almost  always 
give  tincture  of  hyoscyamus,  iii^xxv.  or  Jss.  or  even  gj.  in 
camphor-mixture,  unless  the  patient  has  been  habituated  to 
the  use  of  opium,  when  a  moderate  dose  of  that  drug  may  be 
preferable.  It  is  not  easy  to  lay  down  positive  rules  for  diet> 
but  it  should  be  such  a«  is  best  calculated  to  keep  the  patient^B 
vital  powers  to  the  level  of  ordinary  health ;  as  much  of  plain 
nutritious  food  being  taken  as  the  stomach  can  digest,  and  juat 
such  an  amount  of  stimulants  as  will  aid  digestion,  and  main- 
tain the  due  vigour  of  the  circulation.  Quinine  is  almost 
always  useful  in  suitable  doses.  In  short,  ulceration  and  slough- 
ing of  the  cornea  should  be  combated  or  guarded  against,  just 
on  the  same  principles  as  those  destructive  processes  would  be 
combated  in  any  other  tissue  of  the  body.     To  a  delicate. 
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ill-fed,  oyer- worked  woman,  attacked  with  acute  purulent  oph- 
thalmia, it  may  be  necessary,  in  addition  to  a  little  beer  at  her 
dinner,  to  order  a  glass  of  wine  twice  or  thrice  a  day.  To  a 
person  in  a  comfortable  position  in  life,  the  ordinary  amount  of 
stimulants  may  be  amply  sufficient,  while,  with  one  habitually 
intemperate,  a  considerable  diminution  of  the  accustomed 
quantity  may  really  effect  the  desired  object,  by  avoiding  that 
after-depression  of  the  nervous  system  which  invariably  follows 
over-indulgence  in  drink. 

The  local  treatment  of  purulent  ophthalmia  consists  in  the 
frequent  employment  of  astringents,  such  as  alum,  nitrate  of 
silver,  or  tannin,  dissolved  in  distilled  water.  The  alum  may 
be  used  in  the  proportion  of  eight  or  ten  grains  to  the  ounce, 
and  applied  by  means  of  a  fine  soft  rag,  every  hour  during  the 
day,  and  as  often  during  the  night  as  is  compatible  with  the 
patient's  rest  Where  the  surface  of  the  globe  can  be  well 
exposed  by  drawing  down  the  lower  lid,  it  may  suffice  to  dab 
the  sur&ce  of  the  palpebral  conjunctiva  and  to  squeeze  the 
lotion  over  the  surface  of  the  eye  from  the  rag  or  a  fine  sponge. 
If  there  be  so  much  swelling  of  the  lids  as  to  make  it  impos- 
able  to  expose  the  surface  of  the  globe,  the  lotion  must  be 
mjected  beneath  the  lids  with  a  syringe,  first  throwing  in  a 
little  warm  water  to  clear  away  the  discharge.  As  the  case 
improves,  the  lotion  may  be  used  less  frequently,  every  two  or 
three  hours.  If  nitrate  of  silver  be  employed,  it  should  be 
in  the  proportion  of  three  or  four  grains  to  the  ounce,  and  be 
dropped  upon  the  surface  of  the  globe  three  or  four  times  a 
day,  after  syringing  away  the  discharge  with  a  little  warm 
water.  Tannin  dissolved  in  distilled  water  may  be  used  as  a 
substitute  for  the  alum.  In  some  severe  cases  which  assume 
the  violence  of  the  gonorrhoeal  form,  ulceration  rapidly  extends 
along  the  edge  of  the  cornea — usually  the  lower  edge — in  the 
fonn  of  a  deep  crescentic  groove.  Unless  speedily  arrested,  it 
penetrates  the  thickness  of  the  cornea,  and  if  the  opening  into 
the  anterior  chamber  be  large,  so  much  of  the  iris  may  pro- 
lai»e  as  greatly  to  diminish,  or  wholly  to  annihilate  the  pupillary 
aperture.  In  such  cases  it  is  sometimes  possible  to  check  the 
spread  of  the  ulcer  by  rapidly  passing  over  its  entire  surface  a 
fine  point  of  nitrate  of  silver.  A  fine  probe,  coated  with  the 
fused  salt,  is  usually  the  best  means  of  application. 

I  need  hardly  allude  to  the  great  importance  of  pure  air  in 
the  disease  now  under  our  notice.     In  fine  weather  it  is  not 
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necessary,  even  during  the  acute  stage,  wholly  to  confine  the 
patient  to  the  house ;  and  when  the  ulceration  is  arrested,  and 
the  purulent  discharge  has  ceased,  careful  and  judicious  change 
of  air  will  tend  more  than  anything  else  to  remove  the  chronic 
ophthalmia,  which  is  otherwise  apt  to  linger  on  for  a  long 
period. 

GONOBBHCEAL    OPHTHALMIA. 

This  disease  is  essentially  the  same  in  character  as  the  pre- 
ceding ;  but  is  far  more  severe  and  destructive.  It  is  caused 
by  gonorrhoeal  matter  coming  in  contact  with  the  conjunctifa; 
and  among  the  more  ignorant  classes  it  is  sometimes  the  resnlt 
t)f  a  very  prevalent  vulgar  error — that  a  sovereign  remedy  for 
sore  eyes  is  to  bathe  them  in  the  patient's  own  urine. 

I  know  of  no  symptom  by  which  we  can  positively  distingmsh 
ordinary  purulent  ophthalmia  from  the  gonorrhoeal  form,  pro- 
vided the  two  diseases  are  seen  at  an  early  stage.  Many 
authors  speak  of  gonorrhoeal  ophthalmia  as  almost  invariably 
confining  itself  to  one  eye ;  but  this  is  certainly  not  the  case ; 
and  I  could  relate  many  instances  in  which  both  eyes  were 
attacked  within  a  few  days  of  each  other.  Indeed,  it  seems 
strange  that  this  is  not  the  rule  rather  than  the  exception. 

Gonorrhoeal,  like  ordinary  purulent  ophthalmia,  begins  with 
redness  of  the  conjunctiva,  and  a  sensation  of  sand  beneath  the 
lids.    After  a  few  hours  muco-purulent  discharge  sets  in,  and 
the  ocular  portion  of  the  conjunctiva  becomes  infiltrated  with 
serum.     This  thickening  rapidly  increases  and  forms  a  chemtmSy 
which  is  always  a  very  marked  symptom  in  gonorrhoeal  cases. 
At  the  same  time  the  lids  become  red,  and  so  much  swollen 
that  the  patient  can  separate  them  to  ouly  a  very  slight  extent. 
The  cornea  becomes  hazy ;  and  at  this  stage  an  ulcer  is  almost 
certain  to  be  found  at  its  margin.     Sometimes  ulceration  beg^s 
while  the  rest  of  the  cornea  is   still  clear;  and  in  that  case 
some  care  is  necessary  to  detect  the  loss   of  substance.     A 
thorough  examination  of  an  eye  at  this  stage  of  the  disease 
cannot  be  made  without  the  aid  of  the  wire  speculum,  which 
prevents  the  swollen  conjunctiva  of  the  lids  from  bulging  over 
and  hiding  the  cornea.     If  the  margin  of  the  cornea  be  over- 
lapped by  chemosis,  a  probe  or  little  spatula  should  be  used  to 
hold  it  aside,  while  the  surface  of  the  extreme  edge  of  the 
cornea  is  wiped  perfectly  clean  with  a  bit  of  wetted  lint  or  rag. 
Patients  affected  with  gonorrhoeal  ophthalmia  are  almost 
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h  weak  pulse  and  deranged 
!  1  y  due  to  the  local  disease 
t'  mind  caused  by  the  fear  of 
•xtraordinary  that  surgeons  of 
misled  by  theoretical  notions 
vo  overlooked  the  general  con- 
;i)  have  treated  them  by  frightful 
■  salivation,  and  other  depressing 
ivs  who  may  imagine  that  the  so- 
.  of  treating  gouorrhceal  or  severe 
,  s  to  the  remote  past,  need  only  turn 
' »,  thirty  or  forty  years  ago,  were  the 
I  Iialmic  practice,  to  find  that  profuse 
ind  a  diet  just  stopping  short  of  actual 
.  as  the  best  means  of  an*esting  ulcera- 
the  eye ;  while  the  very  same  authorities 
lOd,   as   mal-a  praxisy  such  treatment  of 
ses  in  the  arm  or  in  the  leg.     One  author 
///  case  of  gonorrhceal  ophthalmia  he  had 
i^  was  saved  was  that  of  a  young  woman,  in 
vas  repeated  as  often  as  blood  could  be  got 
•'  lost  170  ounces  of  blood  in  a  few  days,  and 
Irop  of  blood  had  been  drained  from  her  body, 
•  i early  fhe  hue  of  a  wax-candle.'     One  would 
it  the  adage,  except io  probat  regulnm^  would 
this  surgeon's  mind,  and  that  he  would  have 
!i  as  self-condemned  under  which  only  one  eye 
•  \  ruction.     But  he  never  seems  to  have  had  the 
'•n  that  the  system  could  be  wrong, 
i :  liority  quotas,  among  other  cases,  the  case  of  a 
;•.  on  the  first  day,  had  been  bled  to  fainting,  then 
ivopt  up  by  tartar-emetic  as  long  as  it  could  be 
•  evening,  the  pain  in  the  eye  had  become  worse ; 
i.vun.     On  the  followinor  m orninij  the  swelliiijir  of 
■:r'?atly  increased,  so  that  the  eye  could  not  be  seen, 
■  :;s  copious  yellow  discliarge;  the  night  had  been 
vcre  pain,  which  entirely  prevented  sleep.     Bleed- 
-oiited  twice  more:    blood  was  taken,  by  cupping, 
■.irk  of  the  neck  and  the  temple,  and  leeches  were 
■  uud  the  eye  in  large  numbers;  'but  although  the 
■  t'  purgatives   and  antimonials,  with   low   diet,   was 
with  these  measures,  no  sensible  eflfect  was  produced 
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in  diminishing  the  violence  of  the  inflammatioD,  or  arresting  ifa 
progress.'     Still  no  misgiving  as  to  the  soandness  of  the  system 
A  third  surgeon  tells  us,  that  *  the  lancet  must  be  haidly  evei 
out  of  our  reach ;  for  if  ever  there  was  a  disease  in  which  blooc 
may  be  taken  away  without  limitation,  it  is  this.'    A  still  latei 
authority,  in  a  bulky  text-book,  written  little  more  than  thirty 
years  a  go,  says  :  *  You  will  deem  it  necessary  to  bleed  at  the  out* 
set  of  the  attack  most  freely ;  it  would  be  almost  criminal  to  sto[ 
the  flow  of  blood  until  your  patient  exhibited  symptoms  of  fiunt- 
ness ;  and  as  soon  as  he  rallies,  and  the  pain  returns,  the  <^>era- 
tion  should  be  repeated  until  syncope  is  again  produced.    A1 
the  same  time  you  would  prescribe  a  liberal  dose  of  calomel  and 
jalap,  so  as  to  act  freely  on  the  bowels,  and  afterwards  the 
tartarised  antimony  in  sufficient  quantity  to  maintain  a  state  oi 
decided  nausea.     You  would  also  freely  scarify  the  conjunctiva, 
•  .  .  taking  care  to  divide  the  texture  of  the  conjunctiva  at 
each  sweep  of  the  knife,  so  as  to  penetrate  as  far  as  the  fluid 
effused  into  the  subconjunctival  cellular  membrane.     Bleeding 
from  the  conjunctiva  is  to  be  encouraged.    A  weak  alam-lotioQ 
is  to  be  used,  and  the   diet  is  to  be  limited  to  light  fluid 
aliment.'    An  injunction  hardly  necessary,   since  one  cannot 
see  how  a  man  who  has  been  kept  in  a  state  of  perpetual  nausea 
is  to  retain  any  food  at  all.     But  the  patient  is  not  to  escape 
with  only  this  amount  of  depletion.     *  You  would  proceed  to 
apply  a  quantity  of  leeches  just  below  the  tarsal  margin  of  the 
lower  eyelid,  and  direct  the  application  of  a  blister  between  the 
scapute.     Lastly,  it  may  be  necessary  to  use  tonic  and  stimula- 
ting lotions,  .  .  .  and  to   employ   a  restorative  regimen   to 
reinvigorate  the  reduced  powers '  I     Powers,   be  it  observed, 
which  have  been  reduced  by  the  surgeon  himself.     We  are  to 
pull  the  house  down,  and  then  try  to  build  it  up  again. 

I  may  be  told,  that  it  is  useless  to  bring  forward  such  cases 
as  these ;  that  the  current  of  medical  opinion  is  changed,  and 
that  it  now  sets  strongly  against  bleeding  and  depletion,  and 
rather  towards  a  tonic  and  stimulating  plan  of  treating  diseases. 
I  am  glad  to  acknowledge  that  such  is  the  fact ;  but,  by  some 
strange  fatality,  the  arguments  which  are  allowed  to  apply  to 
other  diseases  are  still,  to  a  certain  extent,  ignored  so  soon  as 
diseases  of  the  eye  come  to  be  treated.  Some  of  the  works 
from  which  I  have  quoted  are  still  referred  to  by  those  who 
have  only  occasional  opportunities  of  seeing  cases  of  gonorrhoea! 
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ophthalmia,  and  I  cannot  therefore  think  it  superfluous  to  warn 
my  readers  against  this  system  of  Sangrado-like  depletion. 

Even  Tyrrell,  who  in  his  treatment  of  other  diseases  laid  so 

much  stress  upon  supporting  the  powers  of  the  patient,  seems 

in  the  instance  of  gonorrhceal  ophthalmia  to  have  followed  the 

track  of  his  predecessors  as  to  bleeding.     He  introduced  a  new 

method  of  scarifying  the  conjunctiva,  which  he  believed  to  be 

destined  to  effect  a  total  change  in  the  treatment  of  the  disease. 

It  was  founded  upon  the  theory  that  the  cornea  perished  by 

sloughing ;  that  this  sloughing  was  caused  by  fibrinous  effusion 

beneath  the  conjunctiva  immediately  surrounding  the  cornea, 

whereby  the  vessels  supplying  the  cornea  were  compressed,  and 

their  circulation  impeded.     He  assumed  that  the  cornea  derived 

the  whole  of  its  nutrition  through  blood-vessels  passing  into  it 

from  the  conjunctiva,  and  quite  ignored  the  fact  of  any  vessels 

pasting  to  it  from  the  sclerotic,  and  he  would  have  utterly 

repudiated  the  notion  of  there  being  such  a  substance  in  the 

human  body  as  a  non-vascular  tissue.     The  elevated  roll  of 

conjunctiva,  constituting  what  is  called  the  chemosis,  was  to 

him  the  great  source  of  danger,   and  this  was  to  be  freely 

divided  by  means  of  radiating  incisions,  so  as  to  allow  the 

efflosed  fibrin  to  escape,  and  the  vessels  supplying  the  cornea  to 

be  relieved  firom  pressure.     The  anatomical  mistake  upon  which 

Tyrrell's  practice  was  founded  was  well  exposed  at  the  time 

by  Wharton  Jones. 

The  fact  is,  that  the  cornea,  in  severe  cases  of  gonorrhceal 
ophthalmia,  does  not  simply  perish  by  sloughing,  in  the  same 
way  as  a  tumour  strangulated  by  a  ligature  perishes.  Ulcera- 
tion first  attacks  the  extreme  edge  of  the  cornea,  in  the  manner 
I  have  described  at  page  35,  and  extends  in  a  crescentic  form 
Bnta  a  considerable  portion  of  the  cornea  has  been  cut  off  from 
its  nutritive  supply,  and  then  of  course  it  loses  its  vitality.  In 
some  eases,  I  have  seen  the  ulceration  extend  all  round  the 
corneal  margin ;  and  then  the  central  isolated  portion,  having 
previously  become  opaque,  has  rapidly  assumed  a  softened 
pulpy  appearance,  and  come  away  in  shreds.  The  chemosis, 
which  has  been  so  much  dreaded  as  the  active  agent  in  the 
destruction  of  the  cornea,  is  merely  formed  by  the  infiltration 
of  serum  from  the  overloaded  blood-vessels  into  the  subconjunc- 
tival eellular  tissue.  Of  course  c;Jierao8i8  is  an  important  symp- 
tom whenever  it  occurs,  because  it  proves  a  congested  condition 
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of  the  blood-yessels  of  the  conjunctiTa,  with  which  there  is 
generally  associated  a  congestion  of  other  more  important 
tissues ;  but  to  reduce  the  patient's  vital  powers  by  bleeding, 
mercury,  and  low  diet,  and  then  to  expect  to  save  the  cornea  bj 
catting  the  conjunctiva,  appears  to  be  utterly  irrational,  and 
opposed  to  the  first  principles  of  physiology  and  common  sense. 

In  speaking  of  purulent  ophthalmia  (page  36)  I  have  antici- 
pated the  treatment  of  the  gonorrhoeal  form.  It  is  quite  im- 
possible to  lay  down  positive  rules  as  applicable  to  all  cases. 
Each  case  becomes  a  study  in  itself,  and  according  to  the 
patient's  constitution,  habits,  station  of  life,  and  previous  treat- 
ment, must  the  surgeon  modify  his  plan.  To  maintain  the 
digestive  functions,  to  administer  suitable  quantities  of  nourish- 
ment, to  sustain  the  circulation  at  a  proper  point  of  vigour, 
neither  unnaturally  exciting  it  to  hurried  action,  nor  allowing 
it  to  flag,  and  so  lead  to  local  congestion  of  blood,  and  conse- 
quent deterioration  of  tissues — to  secure  as  far  as  possible 
pure  air  at  an  equable  temperature,  to  soothe  the  nervous 
system,  and  promote  sleep  by  such  mild  narcotics  as  shall  not 
confine  the  bowels  or  induce  subsequent  depression — such  is 
the  outline  of  the  general  treatment  to  be  pursued. 

The  local  applications  I  have  already  indicated  at  page  87, 
only  I  would  lay  still  greater  stress,  in  cases  of  gonorrhoeal 
ophthalmia,  upon  the  utility  of  nitrate  of  silver,  applied  in 
substance  to  the  surface  and  edges  of  the  crescentic  ulcer. 
Unless  this  application  be  made  with  great  care  and  neatness  of 
hand,  it  may  do  more  harm  than  good.  A  stick  of  nitrate  of 
silver  can  hardly  be  pointed  so  sharply  as  to  answer  the  purpose, 
and  a  fine  probe,  upon  the  end  of  which  a  small  portion  of  the 
salt  has  been  fixed  by  fusion,  is  to  be  preferred.  The  lids 
being  held  apart  with  a  wire  speculum,  and  the  edge  of  the 
cornea  having  been  wiped  clean,  the  fine  point  of  nitrate  of 
silver  is  to  be  lightly  passed  over  the  whole  surface  of  the  ulcer. 
This  application  may  require  to  be  repeated  after  a  couple  of 
days,  but  should  not  be  persevered  in  after  the  ulceration  has 
ceased  to  spread. 

In  spite  of  all  our  efibrts  and  care,  it  must  frequently  happen 
that  cases  of  gonorrheal  ophthalmia  terminate  in  loss  of  sight. 
For  the  disease  often  occurs  in  unhealthy  subjects,  weakened 
by  intemperance  and  debauchery,  and  who,  before  they  apply 
to  a  regular  practitioner,  have  probably  been  in  the  hands  of 
quacks,  whose  only  remedy  is  mercury.     Still,  when  we  con- 
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siifcr  of  what  immense  importance  it  may  be  to  retain  even  a 
imall  portion  of  the  cornea  in  a  transparent  condition — thereby 
eimbliug  the  snrgeon  at  some  future  time  to  make  an  artificial 
pupil,  and  so  rescue  the  patient  from  blindness — we  ou«fht 
tmer  to  gire  up  a  case  of  gonorrhopal  ophthalmia  so  long  as 
tar  portion  of  one  cornea  retains  its  yitality. 


Gbaxulae  Conjunctiva, 

{Gnmular  Lidt;  Trachoma.} 

One  of  the  most  serious  sequelse  of  purulent  ophthalmia, 
whether  of  the  simple  or  the  gonorrh<pal  form,  is  that  condition 
of  the  conjunctiva  termed  '  ^annlar,'  involving  a  hazy  and 
Ta^cnlar  state  of  the  cornea*  During  the  progress  of  punilent 
ophthalmia,  the  palpebral  conjunctiva,  when  cleansed  ft-om 
■ecntion,  appears  villous  ;  and,  after  the  purulent  discharge  has 
ceased,  this  condition  of  the  membrane  goes  on  increasing, 
imtO  its  gm'&ce  resembles  that  of  a  granulating  ulcer.  The 
Vhcalled  *  granulations,'  however,  are  in  reality  the  follicles 
and  papillae  of  the  conjunctiva,  enlarged  by  inflammatory  de- 
poiits.  The  firmness  and  solidity  of  these  *  granulations  *  vary 
arech  in  different  subjects.  When  hard,  an  1  of  considerable 
mtt  they  cause  irritability  and  blinking  of  the  hds,  and  lacry- 
natioii,  and  after  a  time  the  cornea,  especially  its  upper  half, 
beoomes  hazy,  and  is  trarersed  by  numerous  large  vessels^  form- 
mg  in  some  cases  a  complete  network,  and  giving  an  almost 
bikj  aspect  to  the  part  (pannus). 

TreaUneni. — The  granulations  were  long  since  recognised  as 
c&asing  by  their  friction  the  chronic  inflammation  and  vaseu- 
haty  of  the  cornea;  and  accordingly,  a  great  variety  of  plans 
hive  at  various  times  been  adopted  for  removing  the  granula- 
^miB^  and  restoring  smoothness  to  the  palpebral  conjunctiva. 
Complete  excision  with  the  knife  or  scissors,  the  rapid  action 
esclmrotics,  and  the  more  gradual  wasting  by  means  of 
ingentfl,  have  all  in  turn  been  employed  against  granular 


illy  to  cut  away  the  granulations  requires  such  exten- 
iire  reuaral  of  the  palpebral  conjunctiva  as  is  likely  to  induce 
pemuuieiit  curving  of  the  tarsus  and  consequent  entropion  ; 
nd  the  aatne  result  may  follow  the  free  employment  of  nitrate 
cf  iilrier<  The  ordinary  astringent  lotions  of  alum,  tannin,  &c. 
at  powerlesa  in  the  more  severe  cases,     I  hare  seen  much 
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benefit  from  the  acetate  of  lead,  applied  by  dusting  it,  in  fine 
powder,  over  the  everted  lid.  This  causes  a  good  deal  of  pain 
at  the  time,  but  afterwards  gives  decided  relief,  apparently  by 
mechanically  filling  up  the  interstices  of  the  elevations,  and  so 
producing  a  smooth  surface  for  the  eyeball  to  move  upon.  The 
salt,  as  it  slowly  dissolves,  seems  also  to  exert  an  astringent 
effect  upon  the  vessels  of  the  enlarged  follicles  and  papillae, 
and  so  to  diminish  their  bulk.  But  the  most  effectual  means  I 
have  ever  tried  for  removing  granulations  is  the  undiluted 
liquor  potassse,  applied  by  dabbing  it  upon  the  everted  lids,  on 
which  it  seems  to  act  by  chemically  saponifying  and  dissolving* 
away  the  hypertrophied  tissue.  The  application  may  be  re- 
peated at  intervals  of  a  few  days ;  and  six  or  seven  weeks  of  this 
treatment  will  sometimes  suffice  to  remove  the  granulations^ 
and,  at  the  same  time,  to  restore  a  considerable  degree  of  clear- 
ness to  the  cornea. 

But,  every  now  and  then,  cases  are  met  with  in  which  the 
cornea  is  so  opaque,  and  so  traversed  by  large  blood-vessels,  as 
to  prevent  useful  vision,  even  when  the  granular  state  of  the  lids 
has  been  almost  subdued.  Such  instances  of  opaque  and  yas- 
cular  cornea  follow  severe  purulent  ophthalmia,  especially  the 
form  so  common  in  the  East,  and  known  to  us  as  Egyptian 
ophthalmia.  Cases  of  almost  equal  opacity  are  met  with  at  our 
London  hospitals,  among  the  more  destitute  Irish  patients.  It 
appears  that  a  very  severe  form  of  purulent  ophthalmia  is  some- 
times epidemic  in  certain  districts  of  Ireland,  rivalling  in 
virulence  the  disease  of  tropical  countries.* 

Patients  who  have  been  a  long  time  suffering  from  granular 
lids  in  a  severe  form  are  almost  invariably  out  of  health ;  often 
reduced  by  the  violent  courses  of  medicine  they  have  undergone, 
and  with  the  eyes  in  an  irritable  condition  from  long-continued 
use  of  caustic  applications.  To  place  such  patients,  if  possible, 
in  a  pure  and  bracing  air,  and  to  improve  their  general  health 
by  suitable  tonics,  will  be  the  first  indications  for  treatment. 
Caustics  and  stimulants  should  be  laid  aside,  and  counter-irri- 
tation employed  by  means  of  small  blisters  to  the  temple,  and 
tincture  of  iodine  to  the  skin  of  the  lids.  In  this  way  consider- 
able improvement  may  be  induced  both  in  the  condition  of  the 

*  Power,  in  a  pamphlet  on  the  Egyptian  Ophthalmia,  published  in  1803, 
describes  a  species  of  the  same  disease  as  being  *  frequently  prevalent  among 
the  Irish  peasantry,  and  considered  by  them  to  be  infectious.'  See  also  a  paper 
by  Wilde  in  the  London  Journal  of  Medical  Science ^  vol.  iii.  1851. 
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fids  and  of  the  cornea;  but  th^re  will  still  remain  certain 
iDTfterate  cases,  incurable  by  any  ordinary  treatment,  either 
local  or  generaL  They  usually  present  a  granular  condition 
of  the  palpebral  conjunctiva ;  this,  however,  may  have  been  got 
rid  of ,  or  gre-atly  gubdued,  by  treatment;  the  chai^aeteristic 
aign^  which  makes  the  disease  so  formidable,  is  the  haziness  and 
msctilarity  of  the  cornea, 

Wt*  will  suppose  a  case  in  which  the  granular  condition  of 
the  lids  has  been  partially  or  wholly  cured,  and  the  general 
health  re^toi^d ;  but  where,  after  exhausting  every  resource  of 
his  art,  the  Burgeon  still  finds  the  patient's  cornea?  permanently 
Of«que,  and  traversed  in  all  dii'ections  by  vessels,  vision  being 
limited  to  the  mere  recognition  of  large  objects.  There  may  be 
mrj  re^json  to  beheve  that  the  tissues  of  the  eye  posterior  to 
the  cornea  still  remain  healthy,  and  yet  the  condition  of  the 
litter  destroys  all  hope  of  good  vision  being  regained. 

For  such  desperate  cases  a  seemingly  desperate  remedy — - 
mndation, — has  been  proposed,  consisting  in  the  production 
rfi  fresh  attack  of  purulent  ophthalmia,  by  applying  to  the 
cxmjiinctiTa  some  morbid  secretion  from  the  eye  of  a  patient 
foSering  under  the  acute  form  of  that  disease, 

VbasB  treatment  was  extensively  tried  in  Germany  seyeral 
jmn  ago,  but  seems  to  have  fallen  into  disuse,  and  only  of  late 
to  hare  been  Te%4ved.  Its  advocates  asserted  that  purulent 
ophthalmia,  thus  produced  in  an  eye  which  had  previously  un- 
leigoaie  the  disease,  would  cause  a  wasting  of  the  vessels  over- 
qirsadiiig  the  cornea,  and  ultimately  restore  its  transparency. 
Ther^  aeemed,  however,  a  great  risk  of  the  second  attack  proving 
M  lerere  as  the  first,  and  ending  in  deatnictive  ulceration  of  the 
cotnea ;  and  the  fact  of  the  inoculation  serving  to  keep  up  and 
ptapeluate  a  dangerous  and  contagious  disease,  also  operated 
irilh  manj  sm^eons  as  a  reason  for  wholly  discountenancing 
Aid  practice.  These  considerations  for  some  time  induced  me 
to  abstain  from  the  experiment,  I  had  seen  cases  in  which 
moeahHoai  was  followed  by  i>erfoniting  ulcer  of  the  cornea  j  but, 
it  tlie  same  time,  I  had  seen  others  in  which  considerable 
of  previously  opaque  comeae  took  place  without  any 
itioii  whatever. 

The  fir»t  c**©  in  which  I  tried  inoculation  was  one  which  R€#)ined  peculiarly 
■Btayt  for  it.  The  putWnl,  ft  discharged  soldier,  was  io  good  general  health , 
Ivt  qidle  lielplMi  In  cotie^uence  of  the  state  of  his  comcfB.  They  were  so 
Imj  tkil  1I16  pontiott  of  his  pupils  could  not  he  traced,  and  were  travened  in 
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every  direction  by  vessels.  He  had  perception  of  reflected  light  and  colours, 
but  could  not  distinguish  a  hand  from  a  sheet  of  paper,  except  by  the  difference 
of  tint.  Although  the  granular  state  of  the  lids  had  been  nearly  subdued,  the 
condition  of  the  comese  during  three  years  had  been  proof  against  every  mode 
of  treatment. 

Some  pus  from  the  eye  of  a  patient  with  purulent  ophthalmia  was  applied  to 
each  conjunctiva.  Intense  inflammation  set  in,  and  on  the  third  day  there 
was  already  chemosis  with  thick  purulent  discharge.  A  week  later,  both 
comese  were  so  covered  with  a  yellowish  flocculent  layer  as  to  appear  to  be  in. 
a  state  of  complete  slough.  This  substance,  however,  in  the  course  of  a  few- 
days,  had  disappeared,  and  the  cornea)  were  found  to  be  entire,  presenting  wl 
somewhat  trapslucent  aspect,  although  the  chemosis  and  discharge  still  con- 
tinued. As  no  local  application  except  cold  water  was  permitted,  and  no 
astringent  used  to  control  the  discharge,  it  continued  in  a  slight  degree  for 
some  months.  Meantime  the  comese,  as  they  became  clearer,  presented  but  few- 
traces  of  the  vessels  by  which  they  had  been  so  plentifully  traversed.  Six 
months  after  inoculation,  the  patient  could  recognise  features  at  a  distance  of 
twelve  feet,  and  with  perfect  security  could  go  about  the  streets  of  London 
alone.  There  still  remained  such  a  degree  of  haziness  about  the  centre  of  each 
cornea  as  prevented  him  from  reading  ordinary  tj'pe,  Xo.  16  of  Jieger's  specimeoa 
being  the  smallest  characters  he  could  readily  make  out. 

I  have  since  used  inoculation  repeatedly,  and  so  many  cases 
have  been  reported  by  others,  that  I  should  not  have  quoted  this 
single  case,  except  on  account  of  its  bearing  upon  a  point  which 
I  think  has  not  been  sufficiently  attended  to,  namely,  the  varying 
results  of  inoculation  in  respect  of  its  inducing  corneal  ulceration. 

The  vitality  of  the  cornea  is  put  to  a  very  severe  test  when 
the  suppurative  inflammation  sets  in  with  such  intensity  as  is 
exemplified  in  the  case  just  mentioned.  If  the  cornea  be 
abundantly  supplied  with  blood  by  vessels  traversing  it  in  every 
direction,  it  will  probably  resist  both  ulceration  and  sloughing; 
whereas,  a  simply  opaque  and  non-vascular  cornea  may  be 
destroyed,  or  at  least  perforated,  on  account  of  mere  deficiency 
of  blood-supply.  The  abundant  vessels  which  had  prevented  the 
cornea  duly  performing  its  function  of  transmitting  light, 
serve  to  keep  it  alive  while  the  infiammatory  stage  is  going  on, 
and  so  enable  it  eventually  to  recover  its  transparency  and  ' 
usefulness.  The  very  circumstance,  therefore,  of  the  cornea 
being  in  a  hypersemic  condition  is  favourable,  as  regards  its 
ability  to  support  the  violent  means  employed  for  the  restoration 
of  its  transparency. 

Those  who  for  the  first  time  resort  to  inoculation  in  a  case  of 
corneal  opacity,  resulting  from  bygone  purulent  ophthalmia, 
will  probably  be  dismayed  when  they  witness  the  immediate 
result  of  their  experiment ;  and  will  give  up  the  cornea  for  lost 
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when  they  Bee  it  overlapped  and  nearly  hidden  by  chemosis,  and 
catch  a  glimpse  of  its  dead-yellow,  slough-like  surface.  This, 
howerer,  becomes  detached,  and  leaves  beneath  it  a  translucent 
cornea,  which,  provided  it  has  been  weU  nourished  with  blood, 
may  gradoaUy  advance  in  clearness,  until  it  almost  loses  the 
marks  of  its  former  degeneration. 

Throughout  the  treatment  no  attempt  is  to  be  made  to  arrest 
the  discharge,  cold  water  only  being  used  as  an  external  appli- 
cation in  cleansing  the  eye.  The  patient  should  be  allowed  a 
nutritions  diet,  and  on  no  account  undergo  depletion. 

Even  under  the  most  favourable  conditions,  as  regards  the 
patient's  general  health,  and  the  blood-supply  of  the  cornea, 
inoculation  must  be  a  hazardous  experiment ;  and  it  should, 
therefore,  be  reserved  for  those  cases  where  the  vascular  opacity 
of  the  cornea  has  bidden  defiance  to  all  other  forms  of  treat- 
it,  and  has  deprived  the  patient  of  all  useful  sight. 


PuBULENT  Ophthalmia  op  Infants. 

(Ophthalmia  neonatorum,) 

T!hiA  disease  is  closely  allied  in  its  symptoms  to  that  just 
treated  of,  although  not  arising  from  the  same  specific  form  of 
infection. 

Both  diseases  derive  all  their  importance  from  the  liability  of 
tiie  c(n7iea  to  become  ulcerated.  The  cause  of  ophthalmia  neo- 
naiorum  has  given  rise  to  much  controversy ;  some  regarding  it 
as  only  an  aggravated  form  of  catarrhal  ophthalmia,  while  others 
consider  it  as  in  every  case  due  to  contamination  with  the 
vaginal  discharge  of  the  mother.  The  latter  is  perhaps  the 
more  probable  explanation,  the  diflference  in  the  intensity  of 
the  disease  depending  upon  the  more  or  less  virulent  nature  of 
the  discharge. 

The  ophthalmia  begins  a  few  days  after  birth.  It  may  not 
for  some  time  assume  any  intensity,  and  hence  it  is  often  over- 
looked in  its  early  stage ;  and  we  are  told  that  it  did  not  begin 
till  the  child  was  two  or  three  weeks  old.  When  the  child  is 
jaundiced,  the  discharge  assumes  a  deep  yellow  colour. 

The  surgeon's  first  object  should  be  to  ascertain  to  what 
extent  the  corneae  are  involved.  Having  secured  the  infant's 
head  between  his  knees,  he  should  carefully  introduce  between 
the  Uds  a  wire  speculum,  of  a  size  and  strength  of  spring  pro- 
portioned to  the  small  palpebral  opening  of  so  young  a  child* 
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With,  a  bit  of  moistened  lint  the  discharge  should  be  gently 
wiped  away,  so  that  the  surface  of  the  cornea  may  be  thoronghlj 
explored.  K  an  ulcer  exists,  it  will  most  commonly  be  found  fii 
the  centre.  It  may  occupy  the  whole  area  of  the  pupil^  or  in- 
Tolve  aU  the  cornea  except  its  extreme  edge,  or  the  iris  may  be 
seen  protruding  through  a  complete  perforation  of  the  cornea  in 
the  form  of  a  brownish  nodule.  If  the  whole  cornea  be  de- 
stroyed, the  iris  will  be  seen  bulging  forward,  covered  by  a  thin 
glaze  of  semi-transparent  inflammatory  deposit.  Sometimes  it 
seems  as  if  the  posterior  elastic  lamina  had  resisted  the  ulcera- 
tive process,  and  still  formed  a  thin  coating  to  the  bulging 
mass  of  iris.  These  are  the  cases  which  eventually  exhibit 
staphyloma ;  the  deposit  upon  the  iris  becoming  by  degrees  thicker 
and  denser,  and  assuming  very  much  the  appearance  of  opaque, 
or  partially  opaque,  corneal  tissue,  over  the  surface  of  which,  at  a 
later  period,  arborescent  vessels  ramify.  When  the  perforating 
ulcer  of  the  cornea  is  very  large,  it  not  uncommonly  happens  that 
the  lens  escapes  through  the  aperture 

When  the  purulent  ophthalmia  is  at  its  height,  the  lids  are  red 
and  swollen ;  but  when  the  cornea  has  given  way,  the  bright 
rosy  tint  of  the  lids  usually  gives  place  to  a  dull  livid  colour,  the 
swelling  subsides,  and  the  skin  becomes  flabby.  The  palpebral 
conjunctiva,  when  cleansed  from  the  discharge,  appears  bright- 
red  and  villous. 

Treatment — The  nutrition  of  an  infant  attacked  with  purulent 
ophthalmia  is  so  important — as  the  means  whereby  the  ulceratife 
process  may  be  averted,  or,  if  that  process  have  already  com- 
menced, reparative  material  may  be  supplied  for  filling  up  the 
breach — that,  before  alluding  to  local  treatment,  I  would  insist 
upon  the  importance  of  the  child  being  suckled,  and  not  brought 
up  by  hand.  A  weakly  infant,  attacked  with  severe  ulceration 
of  the  cornea,  and  fed  with  artificial  food,  has  hardly  a  chance 
of  recovery.  Of  course  the  condition  of  the  bowels  must  be 
attended  to ;  but  care  must  be  taken  not  to  lower  the  child  by 
unnecessary  doses  of  *  grey  powder  ' — that  panacea  for  infantile 
complaints,  according  to  popular  belief.  Weakly  children  are 
often  benefited  by  a  few  drops  —  four  or  five — of  Battley's 
liquor  cinchonae ;  given  in  a  tea-spoonful  of  milk  twice  a  day. 

In  the  local  treatment,  all  depressing  and  so-called  *  antiphlo- 
gistic '  measures  are  to  be  carefullj  avoided.  Blistering  is  per- 
fectly ineffectual  towards  controlling  the  discharge,  and  only 
weakens  and  irritates  the  general  system.  Abstraction  of  blood 
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bj  leeches  is  eren  worse,  as  depriying  the  child  of  that  repara- 
tive material  which  is  so  nrgentl j  required  for  averting  or  heal- 
ing nlceration.  I  know  of  no  application  better  than  a  solution 
of  alum — ^five,  eight,  or  ten  grains  to  the  ounce  of  distilled  water 
— ^which  should  be  injected  between  the  lids  every  half-hour. 
It  is  well  to  inject  a  little  warm  water  before  using  the  alum- 
lotion,  so  as  to  wash  away  the  discharge,  and  thus  allow  the 
alum  to  come  completely  into  contact  with  the  inflamed  con- 
junctiva. 

As  the  discharge  abates,  the  lotion  may  be  injected  less 
fiteqaently — every  hour,  or  every  two  hours.  Care  must  be 
taken  not  to  chill  the  infant  by  wetting  its  clothes  during  the 
injecting. 

The  condition  of  the  cornea  must  be  carefully  inspected  from 
day  to  day.  If  there  be  a  large  ulcer,  and  the  reparative  pro- 
cess have  set  in,  the  surgeon  must  not  be  uneasy  on  observing 
tiiat  the  surrounding  portion  of  the  cornea  looks  cloudy  and 
reddish.  This  pink  tinge  is  owing  to  the  presence  of  blood- 
vesselB,  advancing  towards  the  ulcer,  and  conveying  to  it  repara- 
tive materiaL  When  the  ulcer  has  become  completely  filled  up, 
these  bkx)d-vessels  will  gradually  disappear,  and  the  peripheral 
portion  of  the  cornea,  in  which  they  ramified,  will  resume  its 
transparency. 

Sometimes  it  is  useful  to  change  the  local  application,  and  to 
use  a  solution  of  nitrate  of  silver — two  grains  to  the  ounce — 
dropping  a  small  quantity  on  the  conjunctiva  twice  or  thrice  a 
day.  This  change  of  stimulus  often  acts  beneficially,  when  the 
poriform  discharge  has  almost  ceased,  and  the  ulcer  still  shows 
Httle  disposition  to  heal.  As  soon  as  the  ulcer  begins  to  fill 
up  rapidly,  the  alum  or  nitrate  of  silver  should  be  used  less 
finequentiy. 

In  severe  cases  of  purulent  ophthalmia,  eversion  of  the  swollen 
conjunctiva  of  the  lids  frequently  occurs.  This  always  gives 
rise  to  alarm  among  those  who  have  charge  of  the  child,  and  is 
often  a  cause  of  anxiety  to  the  surgeon.  It  is  a  matter  of  no 
real  importance ;  the  eversion  cannot  be  controlled  by  any  arti- 
ficial means,  and  is  sure  to  cease  as  soon  as  the  puriform  dis- 
charge has  abated. 
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*ScEOFUL0us  OE  Steumoits  Ophthai^joa,' 

( Ph lyctei'nfdar  OpktJmhma ) 

If  bjr  *  Ophthalmia  '  we  are  to  understand  an  inflammatory 
aflfection  of  th^  conjunctiva^  this  disease  ought  not  to  he  termed 
oplithalmia  at  alL  It  is  essentially  a  corneal  disease,  the  con- 
junctiva being  only  secondarily  affeeted,  and  I  have  therefori 
transferred  it  to  the  chapter  in  which  Diseases  of  the  Cornea  are 
described, 

Chrokio  Ophthalmia. 

The  acute  stage  of  common  catarrhal  ophthalmia,  if  neglected, 
is  apt  to  subside  into  a  chronic  form,  characterised  by  a  coa- 
gested  state  of  the  palpebral  conjunctiva  with  an  increase  in  itf 
mucous  secretion,  an  unnatural  fulness  of  the  caruncle  and  semi 
lunar  fold,  and  some  degree  of  redness  along  the  tarsal  edgea 
The  patient  complains  of  a  sensation  like  that  produced  by 
small  foreign  body  beneath  the  lids ;  luminous  bodies  appeal 
surrounded  by  a  halo  of  prismatic  colours  5  the  eyes  water  whei 
exposed  to  bright  light  or  cold  winds;  and  the  lids  are  gummei 
together  in  the  morning. 

The  surgeon,  on  first  seeing  such  a  case,  should  most  careful!; 
explore  the  edges  of  the  tarsi,  to  see  if  any  fine  eyelashes 
growing  irregularly,  so  as  to  touch  and  irritate  the  globe. 
single  delicate  hair,  so  fine  as  almost  to  elude  observation,  wil 
sometimes  suffice  to  keep  up,  or  even  of  itself  to  produce,  m^ 
of  the  symptoms  I  have  just  described. 

Chrouic  ophthalmia,  characterised  by  the  above  symptoms,  ] 
not  always  a  sequela  of  acute  inflammation*  Indeed,  it  mo: 
commonly  occurs  as  a  primary  disease,  in  persons  whoad 
occupations  oblige  them  to  sit  for  many  hours  in  close  and  over* 
heated  rooms,  while  engaged  on  minute  objects,  especially  under 
artificial  light. 

Treat  meat — 'VVlxen  we  consider  the  various  classes  of  persons 
liable  to  chronic  ophthahnia,  it  is  obviously  impossible  to  lay 
dovm  rules  of  treatment  which  shall  be  universally  applicable. 
To  rectify  whatever  may  be  found  araias  in  the  general  health, . 
is  the  first  indication.  The  injurious  effects  of  artificial  light 
chiefly  depend  upon  the  abundance  of  red  rays  inseparable  from 
every  form  of  it.  These  may  be  modified  by  adapting  to  the 
flame  of  the  lamp,  or  gas-burner,  a  chimney  or  shade  of  trans- 
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;  glass,  slightly  tinted  with  blue.     The  colour  should  be  so 
ts  only  just  to  whiten  the  flame,  without  imparting  to  it 
any  dt^cidedly  blue  tinge. 

An  immeiise  variety  of  substances  has  been  used  in  lotions 
and  drops  for  the  cure  of  this  troublesome  affection.  Acetate 
of  lead,  alum,  sulphate  of  zinc,  nitrate  of  silver,  sulphate  of 
ixipper^  tannin^  &c.,  have  all  found  their  special  admirers. 
Tinum  opii  was  long  a  favourite  form  of  drop  ;  while  the  more 
homely  washes  of  diluted  brandy  or  vinegar  have  found  favour 
as  domestic  remedies.  Whatever  form  may  be  preferred,  care 
should  be  ta^ken  not  to  make  the  solution  too  strong,  and  not  to 
use  it  for  too  long  a  time  without  intermission*  The  object 
should  be  to  stimulate  the  conjunctiva  for  a  short  period,  and 
then  to  give  it  time  to  resume  its  natural  functions*  Many 
pestons,  by  the  habitual  use  of  strong  lotions,  keep  up  the  very 
eondition  they  are  seeking  to  cure.  Acetate  of  lead,  or  alum, 
in  the  proportion  of  from  two  to  four  grains  in  the  ounce  of 
water,  are  perhaps  as  useful  as  any  of  the  more  common  sub- 
stances. Bathing  the  eyes  in  cold  water,  night  and  morning,  is 
in  many  cases  preferable  to  the  use  of  any  medicated  lotions. 
An  occasional  small  blister  to  the  temple  is  useful  when  the  eves 
become  suddenly  irritable  and  intolerant  of  light. 


IjrJUEIES    OF    THE    CONJITNCTITA, 

The  more  serious  of  these  are  due  to  contact  with  escharotics, 
fluids,  or  melted  metah     Slight  lacerations  or  cuts  of  the 

DJunetiva,  not  involving  the  sclerotic,  require  only  very  simple 
nent^ — water-dressing  and  closure  of  the  lids.  Strong 
acids,  caustic  alkalies,  and  other  chemical  substances, 
oft^  produce  the  most  destructive  effects  upon  the  conjunctiva 
mi  cornea,  causing  bands  of  adhesion  to  form  between  the  lids 
a&d  the  globe,  and  inflicting  upon  the  cornea  such  an  amount  of 
crpa^dty  as  wholly  to  destroy  sight.  The  damage  in  these  cases  is 
M  instantaneous  that  the  surgeon  has  hardly  ever  the  oppor- 
tunity of  neutralising  the  destructive  fluid.  If  at  hand  at  the 
moment  of  the  accident  he  would  of  course  at  once  inject  between 
tLa  lids  such  a  fluid  as  would  chemically  decompose  the  acid  or 
wutic  alkali,  and  form  a  neutral  salt.  Afterwards  a  little 
ttttor-oil  or  olive-oU  may  be  dropped  upon  the  surface  of  the 
globe,  and  water-dressing  applied  over  the  closed  lids* 

Wh^re  melted  metal  has  spurted  into  the  eye,  the  surgeon 
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should  always  evert  the  upper  lid,  and  explore  all  the  folds  < 
the  coBJiuictiva ;  for  large   portions  of  metal  will  sometiii 
lodge  beDeath  the  lids  in  tlie  most  singuliix  maimer,  and  rei 
there  quite  nnsnspected  for  a  long  time< 

When  lime,  mortar,  sand,  or  other  solid  matters,  hare 
thrown  against  the  eye,  the  upper  lid  mast  be  everted,  and  eve 
particle  of  grit  removed  in  the  most  careful  manner  with  a  sn 
scoop.     In  such  cases  it  will  not  do  to  trust  to  injections 
water  only,  although  they  may  be  useful  after  the  scoop 
done  its  work, 

1£  the  surface  of  the  conjunctiva  presents  an  opaque  thicVene 
appearance^  a^  if  it  had  been  Ixiiled^  and  the  cornea  is  also  i 
an  opaqne  and  pearly  hue,  the  damage  to  sight  is  irreparahlj 
and  only  slight  improvement  is  to  be  hoped  for.     In  such  > 
the  surgeon  must  take  care  not  to  weaken  the   patient 
bleeding  or  low  diet,  for  it  is  by  keeping  up  the  patient's  rep 
rative  power  that  the  life  of  the  cornea!  fibres  is  to  be  sustaine 
and  sloughing    averted.      Where  a  portion  of  the  cornea 
densely  white  and  opaque,  and   the  rest  only  slightly  cloud 
the  latter  part  may  recover  much  of  its  natural  transparency. 

In  those  cases  where  the  opposed  surfaces  of  the  palpebu 
and  ocular  conjunctiva  have  sloughed,  it  is  impossible  to  pi^ 
vent  the  formation  of  bands  of  adhesion ;  but  these  may 
somewhat  limited  by  the  frequent  use  of  a  probe,  to  break  dov 
the  newly-formed  granulations. 

Affections  of  the  StrBCONJUNOTiTAL  Tissue, 


(EDEMA. 

Pressure  upon  the  trunk  of  the  ophthalmic  vein  or  its  brand 
by  obstructing  the  return  of  blood  from   the  conjunctiva 
subjacent  areolar  tissue,  is  liable  to  produce  cedema.     In  sKgl 
cases  the  cedema  is  confined  to  the  lower  part  of  the  glob 
where  the  distended  conjunctiva  sometimes  overhangs  the 
of  the  lower  tarsus  :  it  is  only  in  extreme  cases  that  the  cedei 
extends  to  the  upper  part  of  the  globe*     In  old  persons,  whc 
tissues  are  very  lax,  I  have  seen  the  margin  of  the  cornea  ov6 
lapped  by  the  cedematons  conjunctiva, 

(Edema  and  chemosis  only  differ  in  degree  ;  the  former  ber 
a  mere  exudation  of  semna  in  consequence  of  pressure  on  the? 
veins  leading  from  the  partj  while  the  latter  term  is 
to  those  cases  where  the   conjunctiva  and  subjacent 
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mre  actiTely  inflamed.      Abscess  in  the  lids  or  in  the 
lltrfTTual  sac,  tumours,   and  exostoees  in  the  orbit,  periosteal 
[  Uiickdiiiiig  in  the   neighbourhood    of  the    ophthalmic  vein— 
iihort,  any  direct  pressure  on  this  vessel,  may  give  rise  to 
,  which  cannot  therefore  be  regarded  as  of  itself  eonsti- 
Bg  a   disease,   or  as   demanding   attention,   except   as    a 
sptom  of  something  more  important  which  has  given  rise 
►  it 

ECCHYMOSIS* 

Some  of  the  small  vessels  beneath  the  conjimctiva  may  give 
If  in  consequence  of  a  violent  effort,  such  as  cougliing  or 
itingy  or  sometimes  without  any  assignable  cause ;  in 
Injn  with  whooping  cough  such  extravasation  often  takes 
to  a  great  extent.  The  blood  may  appear  as  a  small 
on  the  white  of  the  eye,  or  it  may  quite  hide  the 
and  extend  up  to  the  edge  of  the  cornea.  The 
is  so  peculiar  that  it  can  never  be  mistaken  for 
itory  injection.  In  the  latter  the  individual  vessels 
I  alwajps  be  distinguished,  while  the  extravasation  presents 
\  Qniform  aspect  of  a  thinly  spread-out  clot* 
Soboonjunctival  ecehymosis  not  uncommonly  causes  great 
to  the  patient ;  but,  except  for  its  unaightliness,  it  is 
unimportant.  The  scraped  root  of  the  black  bryony 
rcnaift  eommunig)  made  into  a  poultice  with  bread  crumbs  or 
meal,  applied  over  the  closed  lids,  and  renewed  every 
:  iMrars^  will  hasten  the  absorption  of  blood.  If  this  cannot 
|le  worn,  frequent  sluicing  with  culd  water  is  the  best  thing  to  be 
Nothing,  however,  will  cause  the  blood  to  be  absorbed 
I  after  the  lapse  of  several  days. 


PINGUECULA, 

After  the  middle  period  of  life,  eapecially  in  persons  who 
late  been  much  exposed  to  the  weather,  or  have  lived  in  hot 
diiaates,  it  is  very  common  to  see  small  yellowish  elevations  on 
Qie  idfsrolic,  close  to  the  edge  of  the  cornea,  and  ou  the  equa- 
tsr  of  Uie  eyeball.  They  are  sometimes  surroimded  and  ti-a- 
miad  by  a  few  fine  vessels.  When  these  little  elevations 
litun  t^ir  full  size,  they  will  be  observed  to  have  a  somewhat 
Itisagular  fonn,  the  base  corresponding  to  the  cornea.  They 
We  feeeired  the  name  of  pin^uecula  from  their  being  supposed 
cli  OQQiai  of  &t ;  much  of  their  bulk,  however,  is  made  up  of 
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fibronB  tiastie.     Pingneciilae  are  growths  so  entirely  bann]( 

that  thej  would  not  call  for  a  remark,  were  it  not  th^t  the] 
very  oft^n  give  rise  to  the  most  serious  alarm  in  the  paKenti 
who  believes  that  tliej  will  gnidually  g^row  over  the  pupil  anA 
obstruct  the  eig:ht*  An  explanation  of  their  real  nature  coat 
prises  all  that  is  required  on  the  part  of  the  surgeon. 

PTEBYGIUM. 

This  consists  in  a  reddish,  fleshy-looking  growth  extendinj 
from    the  semilunar  fold  to  the  cornea,  the  margin  of  whie 
it   frequently  oversteps.     It  has   a  triangular  shape,  its  baa 
corres landing  to  the    inner   canthus.     Slighter  forms  of  thi 
gi'owth   are   met  with,  in   which,   instead   of  looking   like  a 
portion  of  muscle,  the  fibres  are  so  thin  and  delicate  as  rather 
to  resemble  an  aponeurosis  with  a  few  muscular  fibres  inter- 
mixed.    No  muscle,  however,  is  found  in  these  growths ,  which 
consist  of  fibrous   tissue   abundantly  intermixed  with  blood' 
vessels. 

Pterygium,   lite   pingueeula,  is  found  in  persons  past  til 
middle  period  of  life,  and  especially  among  those  who  haf 
lived  in  tropical  countries.     The  dust,  which  is  there  so  ab^il 
dant,  may  probably  be  an  exciting  cause*     A  very  well-marka 
case  came  under  my  care  in  a  mason   and  plasterer,  whfi 
although  always  residing  in  th^  neighbourhood  of  London,  ha( 
of  course  been  much  exposed  to  dust  of  various  kinds.     Tb 
largest  pterygium  I  ever  saw,  however,  was  in  a  countryinaJ 
from  Essex,  in  whom  the  apex  of  the  growth,  instead  of  stop- 
ping short  of  the  area  of  the  pupU,  as  is  commonly  the  case, 
spread  so  far  across  the  cornea  as  almost  to  hide  the  whole  of 
the  pupil.     In  this  case  I  removed  the  growth  ;  and  whenever 
the  apex  extends  so  far  as  to  occupy  a  large  ix>rtion  of  the 
cornea,  the  deformity  it  produces  may  demand  an  operation* 
The  lids  being  held  asunder  with  a  spring  speculum,  the  lax 
I>oii:ion  covering  the   sclerotic  is  to  be  nipped  up  in  a  forcepSi 
and  cut  across  with  a  fine  scal^jel  midway  between  the  edge  o! 
the  cornea  and   the  semilunar  fold.      The  portion  extendin| 
towards  the  cornea  may  then  be  dissect-ed  ofiPthe  sclerotic,  grea' 
care  being  taken  when  that  part  is  removed  which  adheres  t( 
the  cornea.     It  is  well  not  to  remove  the  inner  third  of  thi 
pterygium,  as  otherwise  the  semilunar  fold  and  caruncle  an 
apt  to  retract,  which  afterwards  gives  an  unpleasant  prominenci 
to  the  eyeball. 
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No  other  local  treatment  than  removal  with  the  knife  or 
scissors  is  of  any  avail  in  getting  rid  of  a  pterygium.  Stimu- 
lating lotions  and  drops  only  excite  it  to  grow ;  and  the  varie- 
ties of  pterygium  described  by  authors,  under  the  names  of 
mrcomaiouSy  fungous^  cancerous^  and  malignanty  were  probably 
nothing  more  than  common  forms  of  the  growth,  irritated  and 
teased  by  escharotics. 

FATTY   TUMOUES. 

Fatty  deposits  to  any  large  extent  beneath  the  conjunctiva 
are  uncommon.  The  few  cases  I  have  seen  occurred  in  children, 
and  the  tumours  all  occupied  the  same  position,  namely,  the 
Ime  of  reflection  of  the  conjunctiva  fix)m  the  lower  lid  on  to  the 
gjobe.  They  extended  fix)m  near  the  lower  edge  of  the  cornea 
to  the  outer  canthus,  were  of  an  elongated  form,  almost  resem- 
Ning  a  haricot  bean,  and  were  partly  concealed  by  the  lower 
Gd.  On  dividing  the  conjunctiva  and  the  proper  fibrous  enve- 
lope, the  fatty  mass  was  easily  turned  out. 

CTSTICEECUS   TEL^   CELLULOSE. 

This  parasite  is  occasionally  found  in  the  subconjunctival 
celhlar  tissue,  but  it  appears  to  be  of  very  rare  occurrence.  I 
luire  seen  but  two  instances,  both  in  females,  one  patient  being 
six,  the  other  eighteen  years  old.  The  appearance  was  that  of 
a  rounded  body,  about  as  large  as  a  pea,  midway  between  the 
inner  canthus  and  the  cornea.  There  was  a  good  deal  of 
vascularity  in  the  conjunctiva  covering  and  surrounding  it.  In 
the  first  case  a  little  watery  bladder,  rather  larger  than  a  pin's 
head,  had  been  observed  about  eighteen  months  before  the 
patent  was  brought  to  me.  In  the  second  case,  no  account 
could  be  given  as  to  the  first  appearance  of  the  gi'owth.  On 
the  conjunctiva  being  divided,  the  cysticercus  slipped  out,  and 
i^as  at  once  recognised  under  the  microscope.  Sichel,  in  his 
Iwnographiey  gives  a  very  good  figure  of  a  cysticercus  in  the 
position  I  have  described  (pi.  Ixxii.  fig.  2),  and  also  of  one 
developed  beneath  the  plica  semilunaris  (fig.  1).  In  other 
figures  of  the  same  plate,  the  animal  is  shown  both  in  its  natural 
size  and  magnified.* 

•  Grsefe  mentioDS  five  cases  of  subconjunctival  cysticercus  as  having  occurred 
in  his  cUnique^  during  a  period  of  thirteen  years.  Archiv  fiir  Ophthalmologu;^ 
xiL  2,  174. 
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At  the  time  I  saw  these  two  cases  the  connection  between 
the  development  of  teenia  in  the  intestines,  and  of  cjstieercus 
in  other  parts  of  the  body,  had  not  been  pointed  out ;  nor 
was  it  suspected  that  two  creatures  so  dissimilar  were  really 
the  same  animal  under  different  forms  of  development.* 


STAINS    FEOM    NITEATE   OP   SILVEE. 

Before  quitting  the  subject  of  affections  of  the  conjunctiT* 
and  subjacent  tissue,  I  may  say  a  few  woi*ds  respecting  the 
serious  disfigurement  which  results  from  the  prolonged  use  of 
nitrate  of  silver  in  solution.  No  surgeon  who  understands  the 
real  action  of  this  suhstance^^its  invaluable  efficacy  in  catar- 
rhal ophthalmiaj  and  its  inutility  or  injurious  effects  in  affec- 
tions of  the  cornea — would  be  likely  to  employ  it  in  such 
manner  as  to  produce  permanent  staining  of  the  tissues  of 
the  eye ;  for  in  no  case  is  its  prolonged  use  of  any  service ;  tho 
good  it  does,  it  does  in  a  few  days.  Patients,  however,  hav0 
such  imbounded  faith  in  the  efficacy  of  eye-drops  and  eye-waters^ 
that  tbey  will  frequently  continue  the  use  of  them  for  month! 
and  even  years. 


One  of  tlie  worst  cases  of  staining  with  nitrate  of  silver  1  ever  saw 
nnder  my  notice  onlj  a  shoTt  time  ago,     A  womim,  with  incurable  opacity  a 
the  centre  of  the  cornea^the  cicatrix  of  an  ulcer,  in  fjict — hatl  been  ordered  t 
use  drops  of  nitrate  of  silver.     This  she.  did  for  some  months,  under  a  surireoii' 
advice.     She  then  went  to  another  part  of  the  country,  but  stilJ  continued  iIk 
use  of  the  drops,  putting'  in^  m  i*he  assured  me,  *  two  dmpa  every  day  for  t 
1/ears.^    The  whole  of  her  eelerotic  was  of  a  dirty  fepia  tint,  most  nmrk< 
to  wank  the  lower  part  of  the  j^lobe.     The  cornea  itself  sliffhily  partxik  of 
the  Bftrae  tint,  and  the  conjunctiva  of  the  lower  litl,  thickened  and  vaacidap, 
looked  aa  if  a  brush  dipped  in  liquid  sepia  had  been  passed  over  it,  the  dull 
red  colour  of  the  conjunctiva  being  only  seen  where  the  membrane  hatl  formed 
a  fold. 

In  another  case,  where  this  discoloration  existed  in  a  less  marked  degree 
than  in  the  case  just  mentioned,  I  tried  the  efi'ect  of  a  solution  of  cyanide  ol 
potaHdiiim.  The  patient  waa  an  intelligent  man^  and  could  thoroughly  under- 
fcitiiud  the  principle  of  the  treatment,  which  waa  to  keep  the  whole  surface  ol 
tituined  tissue  for  a  lenjj^thened  peritxl  in  contact  with  the  Huid.  This 
eftected  by  the  help  of  an  '  eye-glass/  and  I  told  the  patient  to  draw  down  the 
lower  lid,  and  to  fix  it  against  the  cheek-bone  with  the  rim  of  the  glass,  before 
throwing  bis  head  back.  After  f*everal  months  but  little  benefit  bad  resulted] 
and   I   then   tried   a    solution    of  hypoi^ulphite   of    soda,    beginning  with 


•  See  Kiichenmeiater,  On  Amtnal  and  Vefjetiihh  ParnnteA  of  the  Jlmnan  Body 
and  Von  iSit'bold,  On  Tape  mid  C)/stic  IVonns;  published  by  the  Sydenham 
Society,  1867*   See  alao  the  essay  on  Pi^RASiiKS  in  the  Appendix, 
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Umi^  of  tea  grmins  to  the  oonce  of  water — bs  the  effect  of  the  subataDce 
w»  imkaown  to  me — uid  graduRlly  increasing  it  up  to  a  driichm  to  the  ounce. 
The  thtai^  efllected  was  very  slow,  but  when  I  last  saw  the  patient  the  stain 
VII  \mk1j  imceak^  on  doee  iospectioD, 


CHAPTER  IV. 
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TiOBOUOHLT  to  appreciate  the  slight  changes  in  the  cornea 
which  are  capable  of  aifecting  the  sights  the  surgeon  should 
ckirlj  understand  that  the  normal  condition  of  the  part  consists 
in  tbeolnte  transparency  of  its  whole  thickness,  and  perfect 
poikfa  of  its  sur&oe ;  every  deviation  from  these  conditions  is 
HI  etidence  of  some  morbid  action* 

When  a  healthy  eye  is  examined  near  a  window,  the  image 
flf  the  window-frame  ought  to  be  depicted  on  the  surface  of  the 
mnum  with  the  most  perfect  sharpness  and  clearness  of  detail. 
iiiiglit  amount  of  inflammation,  just  enough  to  cause  some 
ttdekaung  of  the  epithelium,  destroys  the  brilliant  polish,  and 
eUMei  the  image  of  the  window  to  appear  blurred  and  dull,  and 
tie  Uses  of  the  sash-bars  crooked  and  wavy.  This  appeamnce 
ii  often  important  as  giving  notice  tliat  inflammation  of  other 
of  the  eye  may  be  going  on ;  as  in  the  early  stage  of 
where  this  dull  condition  of  the  epithelium  is  always 
io  be  teen* 

ComCAL   COEKEA* 

miftHmviomb — iSke  i^BStut  of  the  cornea  being  eironcoujly  supposed  to  be  in 
coLCdiB ;  Staphyloma  comets  peUucidum  ;  Kernitx'mitts.) 

This  curious  and  rare*  malformation  consists  in  a  change  in 
fte  ima  of  the  cornea  fk)m  a  segment  of  a  sphere  to  a  cone,  the 
iinipim  IK  J  of  the  part  remaining  unaltered.  There  seems  to 
hi  ao  peculiar  constitution  which  predisposes  to  the  affection. 
ft  k  met  with  in  both  sexes ;  in  persons  apparently  of  good 
goiend  hjealth,  as  well  as  in  the  delicate  and  sickly :  nor  have 
Iffer  observed  that  any  special  employment,  or  mode  of  life, 
Mid  be  traced  as  the  exciting  cause. 

•  Th«t  the  di^eiiie  ia  very  mre  may  be  seen  by  reference  to  a  table  which  I 
to  the  London  Jmtrruil  of  Afedicine  (voL  ii.  1850),   showing"  tho 
of  cases  of  conical  cornea  occurring  among  the  patiente  an  Dually 
t  al  the  Moorfielda  Hoapital  from  1819  to  1849. 
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Tlie  aspect  of  a  patient  with  conical  cornea  is  so  peculiar, 
that  when  once  seen,  the  affectioa  can  never  afterwards  be  over-  ] 
looked-  The  eye,  viewed  in  front,  has  a  brilliant  and  sparkling 
appearance,  as  if  a  tear  were  hanging  just  in  front  of  the  pnpih 
Wlien  seen  in  profile,  the  conical  shape  of  the  cornea  is  at  oncel 
recognised.  The  position  of  the  iris  is  unchanged,  and  ita 
movements  are  perfectly  natural ;  nor  is  any  other  tissue, 
except  the  cornea,  observed  to  be  affected.  In  saying  that  i^i 
conical  cornea  is  perfectly  transparent,  I  should  modify  thei 
remark  as  far  as  concerns  the  extreme  apex  of  the  cone^  whichl 
sometimes,  when  viewed  closely,  presents  an  appearance  of] 
slight  opacity.  In  some  cases  this  seems  due  to  an  actual | 
haziness  in  the  tissue  itself;  but  the  appearance  is  frequeutly 
caused  by  mere  refraction  of  the  rays  of  light.  There  seeml 
no  good  reason  for  attributing  tliis  slight  cloudiness  of  the  apeae 
of  the  cone  to  the  friction  of  the  lids. 

The  apex  of  the  cone  almost  always  corresponds  to  the  central 
of  the  cornea ;  but  in  very  rare  cases  it  has  been  observed  to^ 
deviate  from  this  position.  The  defonnity  usually  begins  whe0 
the  patient  is  between  twenty  and  thirty.  At  first  he  grow^ 
short-sighted,  but  as  the  change  goes  on,  a  remarkable  refractiod 
of  the  rays  of  light  is  produced ;  the  flame  of  a  candle  appeari( 
surrounded  with  a  halo,  then,  it  seems  to  be  divided  into  a 
multitude  of  diverging  rays,  and  sometimes,  instead  of  a  singli 
flame,  several  flames  are  seen,  arranged  in  a  circle.  When  th| 
last  stage  of  conical  deformity  has  been  reached,  the  patienJ 
cannot  read,  even  at  the  shortest  focus. 

In  the  few  cases  in  which  conical  comese  have  been  dissected 
the  apex  of  the  cone  has  been  found  very  much  thinned.  Thl 
mode  in  which  the  disease  originates  is  at  present  quite  iineap 
plained ;  and  in  proportion  to  the  obscurity  which  attends  iti 
cause  have  arisen  the  most  varied  suggestions  for  its  treatmeni 
Eepeated  evacuations  of  the  aqueous  humour,  the  same  operd 
tion  followed  by  pressure  on  the  cornea,  removal  of  the  lens  bn 
extraction  or  solution,  these,  and  perhaps  other  forms  of  openi 
tion,  were  formerly  tried,  but  without  benefit,  1 

About  thirty-three  years  ago,  Tyrrell  tried  the  effect  of  dli 
placing  the  pupil  towards  the  corneal  margin.  With  the  blun 
hook  he  invented,  he  drew  out  a  smaU  piece  of  the  iris,  and  en 
it  off,  leaving  a  portion  of  the  cut  tissue  entangled  in  the  woun^ 
His  object  was  to  bring  the  pupO  opposite  the  flatter  portion  d 
the  cone ;  but  the  result  did  not  answer  Ins  expectations,     j 
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of  tliis  operation  has  been  lately  devisedj  whereby 

ic  pTipil  is  transformed  into  a  long  narrow  chink,  reaching 
quite  across  the  cornea.  A  small  wonnd  is  made  close  to  the 
corneal  margin,  a  blnnt  hook  or  fine  forceps  is  introduced,  and 
tlie  pupillarj'  portion  of  the  iris,  having  been  di*awn  ont,  is  tied 
with  a  fine  ligutnre,     (See  Iriodesis^) 

At  a  lat^r  period,  when  the  corneal  wonnd  is  healed,  and  the 
aqueous  hnmonr  retained,  a  sLmilar  operation  is  performed  on 
the  opposite  side  of  the  cornea.  This  operation,  should,  I  think, 
be  limited  to  those  extreme  eases  of  conical  deformity  which 
ciQBot  be  palliated  by  any  optical  contrivance, 

Sight  cases  are  sometimes  benefited  by  deeply  concave 
ghffiea ;  bnt  in  the  complete  stage  of  the  disease,  the  sight  is 
little,  if  at  all,  aided  by  glasses  of  any  kind,  A  small  aperture, 
like  a  pin-hole,  in  a  metallic  plat^,  held  close  to  the  eye,  mil  in 
aoat  cases  of  confinned  conical  deformity  enable  a  patient  to 
^  at  a  focus  of  five  or  six  inches,  who  previously  had  been 
ttodble  to  discern  a  letter.  Tf,  instead  of  a  hole,  a  slit  about 
threeHjuaxters  of  an  inch  long  and  the  thirtieth  of  an  inch  wide, 
lemade  in  a  metallic  plate  fixed  into  a  spectaele-fnime,  a  con- 
liderable  extent  of  lateral  vision  is  obtained,  without  any 
necessity  for  moviug  the  head  in  the  way  which  is  necessary 
when  objects  are  viewed  merely  through  a  small  circular  aper- 
ture. It  was  the  benefit  derived  from  this  slit  in  a  metallic  dia- 
plimgm which  suggested  the  operatitm  of  Iriodesis  just  described. 

Qmte  ineffectual  have  been  the  lotions,  the  drops,  the  escha- 
fotic.<?,  which  have  been  used  in  every  possible  variety.  Their 
employment  was  justified  by  the  expectation  that  local  astrin- 
gents might  induce  conti*action  in  the  tissue  of  the  cornea ;  and 
if  they  fiiiled  to  do  this,  they  at  least,  if  carefidly  used,  could 
inioharm  to  the  patient's  system.  But  a  plan  of  treatment 
WIS  devised  some  years  ago,  which  appears  to  be  so  utterly 
iirational,  and  is  so  franght  with  mischief  to  the  digestion  and 
general  health  of  the  patient,  that  I  cannot  quit  the  present 
solqect  without  a  few  words  of  warning  against  it.  The  plan 
fl<ttwi«t«  in  giving  the  patient  a  grain  of  tartar- emetic*  or  a 
wrnple  of  sulphate  of  zinc,  together  v^ath  two,  three,  or  four 
TOchms  of  sulphate  of  magnesia,  every  day  for  a  year,  or  even 
How  any  patients  could  be  found  willing  to  submit  to 
treatment  is  perfectly  astonishing.  I  have,  however,  seen 
•STeral  who  had  done  so.  One  poor  woman  had  punctually 
followed  oat  this  *  emeto-pin-gative  plan  *  for  one  whole  year. 
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and  for  nine  years  longer  had  taken  the  mixture  at  interrals.  She 
was  a  mart.}T  to  dyspepsia,  as  might  well  be  imagined,  and  utterly 
broken  down  in  general  health.     Her  cornese  remained  conical. • 

I 
Aecus  SE^'II4IS* 

Tills  term  is  by  no  means  well  chosen,  for  the  change  in  the 
cornea  which  it  implies  commences  long  before  old  age  can  h© 
Bail!  to  have  arrived,  and  by  the  time  the  patient  has  reached 
the  age  of  sixty  or  seventy,  the  arc  has  usually  been  con- 
verted into  a  complete  circle.  Several  years  ago,  Canton  de-! 
scribed  the  appearance  as  being  due  to  a  fatty  degeneration  of 
the  peripheral  portion  of  the  cornea ;  and  the  term  '  arcus 
adiposus '  would  therefore  be  well  applied  to  its  early  stage,  and 
*  annulos  adiposus '  to  that  condition  in  which  the  white  ring 
completely  encircles  the  cornea.  In  many  persons  past  forty 
years  of  age,  in  some  even  at  a  much  earlier  period^  an  opaque 
whitish  crescent  may  be  observed  skirting  the  margin  of  the 
cornea,  either  at  its  upper  or  lower  part.  This  opaque  crescent 
is  the  commencement  of  the  so-called  *  arcus  senilis; '  and  on 
close  inspection  it  will  be  seen  that  the  opacity  is  not  an  exten- 
sion of  the  white  tissue  of  the  sclerotic  into  that  of  the  cornea, 
but  that  a  narrow  interval  of  partially  clear  cornea  always 
intervenes  between  the  two  opaque  structures.  In  some  old 
persons,  the  circle  assumes  a  chalky  whiteness,  and  presents  a 
very  striking  appearance. 

*  Arcus  senilis '  is  considered  by  some  observers  to  indicate 
the  co-exietence  of  fatty  degeneration  of  the  heart.  As  far  a£ 
the  eye  itself  is  concerned,  the  change  can  be  considered  as  oi 
very  little  importance.  It  certainly  does  not,  as  has  beei 
asserted,  in  any  way  contra-indicate  the  operation  of  cataract 
by  extraction  ;  for  I  have  many  times  carried  my  section  througl 
a  strongly-marked  *  arcus  seniHs,'  and  the  wound  has  become 
quickly  and  finnly  united. 

Inflammation  of  tb:e  Coenea. 

{Keratttu;  C&rrmtiA.     The  former  of  tbeae  terms— from  c«par/rijr,  liorny— i 
undoubtedly  preferable  to  €'i^rneili\  wUich  is  neither  Greek  nor  Latin.) 

The  healthy  cornea,  as  I  have  already  obserred,  is  of  the  moe 
perfect  transparency,  and  its  siu'face  smooth  and  brilliant  in  th 
highest  degree.  These  qualities  are  lost  as  soon  as  the  par 
becomes  inflamed ;  a  general  haziness  overspreads  the  whol 
gtnicture,  and  the  surface  looks  like  a  steamy  glass. 
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If  the  inflammation  be  acute,  a  crescentic  plerua  of  Tessels 

will  be  seen  pasaiog  from  the  edge  of  the  cornea  for  some  little 

distance^ — a  line  or  more — iiito  its  substance.     These  vessels  are 

80  fine,  and  so  closely  set  together,  that  they  produce  the  appear- 

ance  of  a  small  patch  of  blood  smeared  upon  tlie  surface  of  the 

comes.     With  a  lens  of  an  inch  focus  the  individual  vessels 

eomposing  the  plexus  may  be  identified.     This  characteristic 

plexus  sometimes  involves  a  third  or  even  a  half  of  the  corneal 

drcmnference, 

A  zone  of  pink  vessels  is  always  seen  in  the  sclerotic  adjacent 
to  the  cornea,  whenever  any  form  of  active  keratitis  is  present ; 
tliia  sclerotic  zane  also  exists  whenever  the  iris  is  inflamed.  It 
is  tterefore  always  to  be  regarded  as  an  important  sign.  As 
wjote  keratitis  advances,  some  portion  of  the  hazy  cornea  may 
become  more  decidedly  opaque,  and  of  a  pale  yellow  tint ;  this 
shows  that  soffcjening  is  going  on,  which  may  lead  to  actual 
giving  way  of  the  part.  Intolerance  of  light  and  abundant 
lecretion  of  tears  accompany  keratitis.  The  larger  venous 
tnmks  of  the  conjunctiva  become  full  and  distended,  but  there 
M  m  absence  of  that  fine  vascular  network  in  the  conjunctiva 
tkich  characterises  ophthalmia. 

One  eye  is  usually  attacked  at  a  time,  but  the  other  may 
Booner  or  later  become  involved,  and  it  very  often  happens  that 
tie  second  eye  becomes  inflamed  just  as  the  first  ia  recovering. 
Cliildren  and  young  persons  are  the  moat  frequent  subjects 
of  karatitis,  and  the  disease  is  rare  after  the  age  of  twenty. 
The  subjectfi  of  it  are  usually  of  a  weakly,  iiTitable  constitution, 
often  pale  and  antemic ;  in  some  cases  presenting  the  swollen 
c>enrical  glands  and  other  marks  of  scrofula. 

The  prognosis  is  favourable  in  proportion  as  the  patient  is 
joung,  and  is  seen  at  an  early  stage  of  the  disease. 

The  mischievous  and  too  common  practice  of  keeping  such 
patients  confined  to  darkened  rooms  often  induces  a  morbid 
irritability  of  the  nervous  system,  and  an  intolerance  of  light, 
which  is  still  farther  aggravated  by  the  irritating  drops  so 
OBsparingly  applied  to  eyes  aftected  with  corneal  inflammation. 
Under  judicious  management  a  case  of  keratitis  occurring  in 
*child  may  sometimes  pass  off  without  leaving  a  trace  of  opacity. 
Bat  when  the  disease  occurs  after  puberty,  and  is  severe  and 
obilaiiate,  perfect  transparency  is  hardly  ever  restored,  and  the 
cornea  remains  ever  afterwards  rather  more  convex  than  natural, 
«id  Yerj  fiiintly  mottled  with  opacities  and  partially  transparei ' 
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iuterstices.  These  opacities  resulting  from  long-contiimed 
keratitis^  without  ulceration,  require  to  be  thoroughly  under- 
fit^jod ;  for  the  sui-jj^eou  who  bus  not  miide  himself  familiar  with 
tboir  appeaniiice  will  be  sui-e  to  overrate  the  patient's  powers 
of  sight.  It  seems  as  if  long-continued  keratitis  in  patients 
■who  have  passed  childhood  were  attended  with  some  peculiar 
change  in  the  fibres  of  the  cornea,  whereby  those  portions  which 
present  only  the  slightest  traces  of  opacity  become,  from 
in^egular  refraction  of  the  rays  of  light,  unable  to  transmit  a 
clear  and  well-defined  image  of  objects. 

IWahnenL — I  have  already  alluded  to  the  constitutional  pecu- 
liarities commonly  met  with  in  patients  who  are  the  subjects  of 
keratitis^     They  are  in  every  way  unfitted  to  endure  the  *  anti- 
phlogistic' measures  recommended  in  so  many  works  on  eye- 
diseases.     The  diet  should  be  nutritious  and  abundant,  but  not 
given  in  such  quantities  as  to  oppress  the  stomach  aud  impair 
digestion.     Very  young  children  are  almost  always  better  with- 
out beer  or  wine.     The  former  should  be  given  to  older  children 
once  a-day  if  they  have  been  accustomed  to  it ;  but  wine  can 
only  be  required  by  children  suffering  from  extreme  debility ; 
in  ordinai-y  cases  it  hurries  the  circulation,  and  increases  the 
general  irritability  of  the  nervous  system.     Of  course  the  con- 
dition of  the  bowels  is  to  be  carefully  attended  to  ;  and  where 
the  state  of  the  biliary  and  other  secretions  may  demand  th© 
use  of  mercury,  an  occasional  dose  of  calomel — one  or  two 
grains,  with  or  without  a  proportionate  quantity  of  rhubarb^ 
is  to  be  given ;  but  an^^hing  like  a  mercurial  course  is  to  be 
avoided.     Iron  is,  of  all  substances,  the  most  beneficial  in  cases 
of  genuine  keratitis,  but  it  frequently  fails  in  consequence  of 
being  given  in  too  large  doses,  and  for  too  long  a  time  without 
any  pause.     The  tinctiira   ferri  sesquichloridi  is  the   form   I 
usually  prefer,  giving  it  invariably  directlj'^  after  food,  or  even 
during  a  meal,  and  in  doses  varying,  according  to  age,  fnym.  five 
to  twelve  drops  twice  a  day.     The  syrupns  ferri  iodidi  is  some- 
times useful.     Occasionally,   when  the   patient  is   feeble,  ill- 
nourished,  or  of  phthisical  tendency,  cod-liver  oil  may  be  given 
as  well  as  the  iron,  or  even,  for  a  time,  instead  of  it. 

Counter -irritation,  by  means  of  small  blisters  to  the  temples, 
is  often  valuable  in  combating  the  intolerance  of  light;  and 
tincture  of  iodine,  applied  to  the  skin  of  the  lidg,  also  conduces 
to  the  same  end,  and  is  preferable  to  blisters  in  patients  of 
extreme  delicacy  of  constitution. 


e:eeatitis. 


Inflammation  of  the  cornea  is  esseiitiallj  a  tedious  disease, 
I  tnd  the  surgeon  must  often  wait  patiently  for  weeks,  and  even 
months,  before  the  transparency  of  the  part  is  restored.    Hence 
it  will  be  seen  how  necessary  it  is  to  give  the  tonic  medicines 
in  small  doses,  such  as  the  patient  can  go  on  with  for  a  con- 
siderable period,  instead  of  attempting  to  conquer  the  disease 
at  once  bj  giving  large  doses,  which  cannot  be  persevered  in 
without  derangement  of  the  stomach  and  liver- 
Worm  fomentations,  night  and  mornings  or  steaming  the 
eye«  over  hot  water,  will  usually  be  found  to  allay  their  irrita- 
bility; but  all  stimulating  lotions  and  drops  do  harm. 

How  any  one  who  hits  seen  much  ophthalmic  practice  can 
recommend  the  application  of  solid  nitrate  of  silver  to  the  con- 
jonctiva  in  cases  of  kerafcitis,  I  cannot  comprehend.  The  same 
^laUtanee  in  solution,  and  the  sulphates  of  copper  and  zinc,  are 
I  frequently  employed,  and  sometimes  the  ointments  of  the 
aitiate  and  nitrico-oxide  of  mercury  are  added,  as  if  on  purpose 
to  increase  the  irritation  already  existing. 


*8CROPULOU8   OR   STRUMOUS    OPHTHALMIA  '    {sO    CALLED). 

At  page  50  I  have  observed  that  the  well-known  disease  com- 
moaly  called  Scrofulous  Ophthalmia  {Fhbjcicenular  Ophthalmia 
of  Mackenzie)  derives  all  its  importance  from  the  fact  that  the 
cornea  is  implicated;  and  I  therefore  proposed  to  separate  the 
disease  from  the  group  of  eonjimctival  inilammations,  to  which 
ilone  the  term  *  Oi^hthalmia  *  strictly  belongs,  and  to  treat  of  it 
under  the  head  of  Inflammation  of  the  Cornea, 

It  gpecially  attacks  children,  but  certainly  is  not  always  con- 
fined to  those  of  scrofulous  constitution;  at  least  it  is  met  with 
where  there  is  no  evidence  of  tubercular  disease.  The  most 
spiking  symptom  is  extreme  intolerance  of  light  {photiyphohia) ^ 
and  general  irritability  of  the  eyes  and  of  the  whole  system. 
The  local  aftection  of  the  cornea  shows  itself  either  in  a  small 
whitish  elevation  (phlyctamula),  or  an  ulcer.  In  either  case 
A  long  plexus  of  vessels  runs  from  the  corneal  margin  to  the 
morLid  spot.  This  long  plextis  or  lash  of  vessels  is  quite 
diagnostic  of  the  disease.  It  is  sometimes  seen  when  the  rest 
of  the  cornea  is  almost  clear,  but  more  commonly  there  are 
i€?eral  phlyctsenuhe  or  ulcers,  and  the  whole  of  the  cornea  is 
more  or  less  hazy.  The  intolerance  of  light  I  have  mentioned, 
18  being  characteristic  of  the  disease,  causes  violent  spasm  of 
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'.n:    rv  i^  -.iidris !  •alf't^brarum,  which  is  increased  when  the  surge 
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is  attacked  either  with  phlyctcenulse  or  ulcers,  is  most  mis- 
chieTOus,  and  often  prevents  the  cure  of  a  case  which  in  other 
respects  may  have  been  judiciously  treated. 

I  have  said  that  children  attacked  with  this  disease  should 
bj  DO  means  be  shut  up  in  dark  rooms.  Light  is  as  essential 
to  the  health  of  animals  as  of  plants,  and  all  inconvenience  from 
bright  light  can  be  averted  by  the  use  of  a  large  shade,  or  in 
dder  children  a  pair  of  tinted  spectacles.  Out  of  doors  a  blue 
or  green  veil  may  be  added.  Moderate  exercise  in  the  open  air 
should  be  taken  whenever  the  weather  is  mild  and  dry,  and 
sefr-air  is  generally  the  most  desirable,  provided  the  place 
selected  be  not  too  bleak  and  windy.  I  have  alluded  to  the  ill 
dTects  of  too  much  food  and  stimulants ;  but  in  doing  so,  I 
would  not  be  supposed  to  recommend  low  diet :  on  the  contrary, 
tiiere  should  be  an  abundance  of  nutritious,  easily-digested  food. 
My  remark  was  directed  against  that  pernicious  practice  of 
sfcuffing  young  children  with  more  animal  food  than  the  stomach 
CMi  properly  digest,  and  over-exciting  their  irritable  circula- 
tion with  wine  and  beer,  as  if  their  disease  could,  as  it  were, 
be  taken  by  storm  and  extinguished  by  mere  eating  and  drink- 
ing. Of  course  there  are  exceptional  instances  of  very  weakly 
children  who  require  a  small  quantity  of  wine  ;  but,  as  a  rule, 
beer  is  preferable  at  an  early  age,  and  to  those  unaccustomed 
to  stimulants  pure  milk  will  often  be  found  of  far  more  service. 

With  respect  to  drugs,  I  know  of  nothing  so  useful  as  iron  in 
cases  of  keratitis,  whether  attended  with  phlyctsenulse  or  ulcers. 
It  may  be  given  alone,  or  in  combination  with  quinine,  accord- 
ing to  circumstances.  The  reason  why  iron  is  so  often  inefifec- 
tnally  prescribed  in  this  disease  and  in  many  others,  appears 
to  me  to  be,  that  it  is  given  in  too  large  doses  and  at  wrong 
times.  The  form  I  prefer  is  the  tinctura  ferri  sesquichloridi, 
in  doses  of  5,  10,  or  12  drops,  twice  or  thrice  a  day,  to  children 
ranging  from  five  to  fifteen  years  of  age.  It  is  best  taken  in 
^ater,  and  always  immediately  after  a  meal.  Weakly  children 
may  at  the  same  time  take  with  advantage  cod-liver  oil.  Every 
fortnight  or  so  the  iron  may  be  discontinued  for  a  couple  of 
days,  and  if  the  bowels  have  become  confined,  or  the  liver 
appear  to  be  deranged,  a  mild  aperient  may  then  be  taken, 
^th  half  a  grain,  a  grain,  or  two  grains  of  calomel,  according 
to  age  and  constitution. 

Of  local  applications  none   are   so   generaDy  employed  as 
blisters ;  and  no  doubt,  when  used  judiciously,  tbey  are  verjc 

VOL.  m.  p 
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serviceable  in  subduing  that  intolerance  of  light  wliich  is  one  of 
the  most  distressing  features  of  the  disease.  But  here  again 
a  great  mistake  is  frequently  made  in  applying  blisters  of  too 
large  a  size,  and  without  sufficiently  discriminating  between 
those  constitutions  that  will  and  those  that  will  not  bear  them* 

In  feeble  ansemic  subjects  a  blister,  eyen  of  small  size,  will 
often  produce  considerable  depression;  and  in  very  yoong 
children  with  irritable  skin,  will  bring  out  a  troublesoma 
eczematous  eruption.  The  best  effect  is  produced  by  apj^ynig 
blisters  the  size  of  a  shilling  or  a  florin  to  the  temple,  aUowing 
the  part  to  heal  quickly,  and  repeating  the  blister  when  the 
cuticle  is  reproduced  at  the  end  of  a  week  or  ten  days.  A  moan 
rapid  form  of  counter-irritation  is  that  produced  by  undiluted 
tincture  of  iodine,  painted  on  the  skin  of  the  upper  lid.  Tluf 
may  be  repeated  as  often  as  the  skin  recovers  its  natural  con- 
dition. 

The  lids  may  be  bathed  night  and  morning  with  warm  wateTj 
or  the  steam  of  hot  water  may  be  allowed  to  play  against  them, 
which  avoids  the  mechanical  irritation  of  rags  or  sponges. 

Spermaceti-oiiitment,  or  fresh  olive-oil,  maybe  smeared  along 
the  eyelashes  at  bedtime.  Lotions  of  acetate  of  lead,  or  almn, 
two  or  three  grains  to  the  ounce  of  water,  are  sometimes  usefid 
where  there  is  on  the  cornea  merely  a  small  opaque  patch 
(phlyctssna),  with  the  characteristic  lash  of  vessels  running  io 
it ;  but  whenever  an  ulcer  exists  lead-lotions  are  improper,  as  the 
carbonate  of  lead,  which  is  precipitated  from  them,  is  liable  to 
form  an  insoluble  white  deposit  in  the  cicatrix. 

Leeches  always  do  harm  in  cases  of  true  keratitis  with  ulcera- 
tion of  the  cornea.  The  barbarous  proceeding  termed  *  scarifr* 
cation  of  the  lids,'  is,  I  hope,  so  nearly  obsolete  as  not  to  require 
notice. 

To  get  rid  of  the  plexus  of  vessels  running  from  the  edge  d 
the  cornea  to  the  phlyctsenula  or  ulcer  on  its  surface,  it  hasbeeD 
gravely  proposed  that  the  vessels  should  be  cut  across  with  i 
lancet.  This  is,  indeed,  beginning  at  the  wrong  end.  *  Vh 
stimulus,  ibi  affluxus ; '  so  long  as  an  irritable  patch  of  deposit^  a 
an  ulcer  exists,  so  long  will  an  irregular  supply  of  blood  be  sen 
thither.  Heal  the  ulcer,  or  get  rid  of  the  irritability  of  th* 
cornea,  by  constitutional  means,  and  the  plexus  of  vessels  wil 
vanish. 

The  opacities  remaining  after  a  long-continued  attack  o 
scrofulous  ophthalmia  are,  to  a  certain  extent,  permanent ;  tha 
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18  to  say,  if  they  resnlt  from  the  healing  of  ulcers.  But  if  the 
ulcer  be  superiieial  and  the  child  very  young,  it  is  surprising  to 
lee  how  &int  a  trace  remains  in  after-life,  to  mark  the  site  of 
ihe  cicatrix* 


Syphilitic  Keeatitis. 

It  is  to  the  careful  observations  of  Hutchinson,  that  we  owe 
the  true  knowledge  of  this  remarkable  form  of  corneal  inflam- 
mation. Not  that  he  detected  a  disease  which  had  never  been 
wen  before ;  on  the  contrary,  it  was  inpatients  who  might  have 
been  selected  as  affording  typical  specimens  of  ^strumous 
ophthalmia '  that  he  first  declared  the  morbid  appearances  to 
be  due,  not  to  scrofula,  but  to  inherited  syphilis.  He  named 
fte  disease  '  chronic  interstitial  keratitis ; '  but  I  think  we  may 
fittriy  substitute  the  shorter  term  syphilitic.  No  confusion  can 
line  from  thus  naming  the  disease,  because  there  is  no  special 
fimn  of  corneal  inflammation  connected  with  acquired  syphilis, 
tte  chronic  interstitial  form  being  met  with  exclusively  as  a 
lequela  of  an  inherited  taint. 

The  subjects  of  this  form  of  keratitis  are  children  and  young 
persons  from  five  to  eighteen  years  of  age,  and  most  frequently 
it  k  an  eldest  child  that  comes  under  observation.  The  disease 
begins  at  the  centre  of  one  cornea,  in  the  form  of  a  diffused 
kaziness,  like  that  of  ground  glass.  Very  soon  whitish  dots 
appear  in  the  midst  of  the  haze,  not  on  the  surface,  but  in 
the  yery  substance  of  the  cornea.  These  dots  generaUy  run 
together,  and  thus  increase  the  amount  of  central  opacity.  At 
first  there  is  but  little  attendant  vascularity  of  the  sclerotic  and 
conjunctiva,  but  as  the  central  opacity  becomes  more  marked, 
ttese  tissues  become  reddened,  and  a  fine  plexus  of  vessels 
spreads  on  the  cornea  itself,  and  gradually  pervades  the  opaque 
portion,  affecting  the  upper  and  central  part  of  the  cornea  in 
preference  to  its  lower  half.  Throughout  the  whole  course  of 
the  disease  there  is  no  tendency  to  ulceration. 

Usually  within  about  two  months — or  it  may  be  much  earlier 
—the  other  cornea  begins  to  be  affected,  the  disease  commencing, 
as  in  the  eye  first  attacked,  by  a  central  haziness. 

The  vascularity  of  the  cornea,  when  the  disease  is  at  its 
height,  is  wholly  unlike  that  which  attends  granular  lids,  and 
other  chronic  forms  of  keratitis.  In  the  latter  the  vessels  are 
large  and  superficial,  whereas  in  the  disease  now  under  con- 
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rften  sees  in  newly-cut  healthy  incisors.  *  Serrated/  however, 
inplies  a  series  of  notches.  A  single  notch  is  that  to  which 
Hutchinson  first  drew  attention;  and  the  following  figure,  copied 
ham  his  work,  will  at  once  show  the  reader  what  he  is  to  look 
far. 

FiQ.  144. 


Jn  adults  the  notch  often  becomes  worn  away,  but  even  then 
fte  tooth  retains  a  characteristic  shape.  I  liken  it  to  that  of 
•  icrew-driver,  being  wide  at  the  base,  where  it  joins  the  gum, 
lad  narrow  at  its  cutting  edge ;  while  its  lateral  edges  are 
flock  and  rounded.  The  lower  incisors  never  lose  their  peculiar 
;  fann,  which  is  more  or  less  cylindrical,  and  they  are  commonly 
tider  apart  than  healthy  teeth. 

Ik  most  be  always  borne  in  mind  that  these  syphilitic  pecu- 
Ettities  in  the  teeth  are  only  met  vdth  in  the  permanent  set. 
Ihe  first  set  are  not  notched,  but  they  are  usually  stunted  and 
JKme  to  premature  decay. 

Treaimeni, — A  combined  specific  and  tonic  plan  is  advocated 
llj  Hutchinson,  as  being  more  efficacious  than  one  exclusively 
tonic,  and  he  advises  the  cautious  use  of  mercurials  and  iodides. 
He  prefers  to  administer  the  mercury  by  rubbing-in  the  milder 
cintment,  always  avoiding  ptyalism,  and  gives  internally  iodide 
rf  potassium  and  iodide  of  iron. 

I  believe  iron,  under  some  form  or  other,  to  be  the  one  drug 
ittedfuL  It  should  be  given  in  small  doses,  because  the  cure  is 
Mcessarily  very  slow,  and  the  medicine  must  therefore  be  con- 
tinued for  many  months.  An  occasional  small  dose  of  calomel — 
a  grain  or  so  once  a  fortnight — is  requisite  to  prevent  the  iron 
deranging  the  liver,  but  I  do  not  think  *  a  mercurial  course,'  as 
H 18  termed,  either  necessary  or  beneficial.  The  forms  of  iron 
I  prefer  are  the  tinctura  ferri  sesquichloridi,  and  syrup,  ferri 
wdidi.  For  a  young  child  six  or  seven  years  of  age,  eight  or  ten 
diops  of  the  tincture,  given  once  a  day  immediately  after  a  meal, 
will  be  a  full  dose ;  each  fortnight  it  may  be  left  off  for  a  day 
or  two,  and  a  grain  of  calomel  given.  Even  for  patients  sixteen  or 
rigtteen  years  old,  the  dose  of  the  tincture  need  never  exceed 
fifteen  or  twenty  drops. 

Good  diet,  pure  air,  and  all  things  calculated  to  improve 
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condition  of  the  blood  and  tissues,  are  of  the  utmost  importanoe 
in  treating  the  cachectic  subjects  of  inherited  STphilis.  The 
surgeon  must  ever  bear  in  mind  that  the  severer  forms  of 
syphilitic  keratitis  require  a  very  long  time  for  their  cure.  A 
bad  case  will  require  a  year  or  even  longer,  and  the  Mends  of 
the  patient  ought  at  the  very  first  to  clearly  understand  this. 
A  rapid  cure  is  quite  impossible.  If  only  the  vascularity  of  the 
cornea  disappears,  and  from  month  to  month  the  part  becomei 
less  opaque,  the  very  worst  case  may  terminate  satisfactorily.  B 
is,  however,  unreasonable  to  expect  that  in  very  severe  cases 
absolute  transparency  of  the  cornea  will  ever  be  attained. 

A  very  chronic  kind  of  iritis  commonly  accompanies  the 
severer  forms  of  syphilitic  keratitis,  and  the  consequent  depositi 
in  the  pupil,  or  around  its  margin,  are  first  detected  when  the 
cornea  is  recovering  its  transparency. 

Keratitis  with  Suppueation. 

In  simple  inflammation  of  the  cornea,  the  opacity,  however 
dense  it  may  be,  consists  of  inflammatory  exudation  among  the 
fibres  of  the  part,  without  any  destruction  of  the  fibres  tiiem- 
selves.  Under  certain  conditions  of  the  patient's  system,  how- 
ever, the  inflammation  may  run  a  very  acute  and  rapid  course^ 
and  within  a  few  days  terminate  in  suppuration  or  ulceration. 

When  suppuration  takes  place  in  the  substance  of  the  comesy 
it  is  most  frequently  at  the  centre,  or  a  little  below  that  spot^ 
that  the  pus  collects.  Its  presence  is  usually  manifested  by  s 
small  yellowish  patch  in  the  midst  of  the  general  haziness.  In 
very  severe  cases  this  yellow  patch  may  rapidly  spread,  until 
the  whole  cornea  assumes  one  uniform  creamy  tint,  entirelj 
hiding  every  trace  of  iris ;  the  cornea  then  softens,  and  givei 
way  at  some  part,  the  iris  prolapses,  and  vision  is  eventually 
lost. 

These  are  extreme  cases :  a  more  ordinary  form  of  suppura- 
tion is  that  in  which  the  pus  gradually  infiltrates  the  lower  third, 
or  even  the  lower  half,  of  the  cornea,  and  at  last  makes  its  waj 
through  the  posterior  elastic  lamina,  and  then  sinks  down  tc 
the  bottom  of  the  anterior  chamber,  where  it  forms  what  if 
termed  hypopyon,* 

•  This  collection  of  pus  at  the  bottom  of  the  anterior  chamber  is  by  sonM 
authors  termed  onyx ;  others  use  the  latter  word — now  almost  obsolete— tc 
signify  an  abscess  in  the  substance  of  the  cornea. 
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The  giving  way  of  the  posterior  elastic  lamina  of  the  cornea 
if  sometimes  speedUj  followed  by  that  of  the  anterior  lamina, 
tnd  in  that  case  a  perforation  is  established,  through  which  a 
prolapsos  of  the  iris  takes  place.    This  perforation  of  the  cornea 
followed  by  immediate  relief  of  the  severe  pain  which  had 
existed  as  long  as  the  pus  was  pent  up  among  the  fibres  of  the 
eomea,  or  in  the  anterior  chamber.     This  pain  is  ofben  severe 
to  a  degree  quite  incredible  to  those  who  have  never  witnessed 
mch  cases,  assuming  the  form  of  neuralgia,  and  wholly  prevent- 
ing sleep. 

Treatment. — In  general  surgery  we  are  so  accustomed,  when- 
erer  an  abscess  forms,  to  regard  its  evacuation  as  the  very  first 
iidication  for  treatment,  that  I  may  be  expected  to  mention  a 
pancture  for  giving  exit  to  the  pus,  as  the  most  important  step 
in  treating  a  case  of  suppuration  in  the  cornea.  But  although 
it  is  common  to  speak  of  abscess  in  this  part,  the  matter  is  not 
fiimtained  in  a  distinct  cavity,  but  is  infiltrated  among  the 
corneal  fibres,  so  that  if  an  incision  be  made,  the  pus  does  not 
torn  out.  The  cornea,  too,  differs  from  every  other  superficial 
tiswie  of  the  body,  in  being  transparent ;  and  we  should  avoid 
inflicting  any  unnecessary  wound,  even  to  the  smallest  extent, 
upon  a  structure,  the  transparency  of  which  is  essential  to  sight. 
The  general  jtonic  plan  of  treatment  I  have  sketched  out  as 
loiiable  to  cases  of  common  keratitis  will  be  applicable,  with 
certain  modifications,  to  keratitis  with  suppuration.  We  must 
take  care  not  to  reduce  the  patient's  vital  powers ;  for  if 
we  do,  not  only  will  the  softening  of  the  corneal  tissue  be  likely 
to  spread,  but  if  perforation  of  the  cornea  takes  place,  there 
wifl  be  a  deficiency  of  reparative  material  to  fill  up  the  breach, 
tnd  a  large  prolapsus  iridis,  with  consequent  distortion  or 
obliteration  of  the  pupillary  opening,  will  be  the  result. 

In  the  very  early  stage  of  suppuration,  when  a  small 
yellowish  patch  in  the  midst  of  the  hazy  cornea  is  all  that  is 
seen  to  mark  the  beginning  of  suppuration,  blistering  to  the 
temple  sometimes  aids  in  cheeking  the  formation  of  pus ;  but 
when  a  considerable  portion  of  the  cornea  has  become  infil- 
trated, and  severe  neuralgia  sets  in,  blistering  only  aggravates 
the  pain.  Narcotics  must  then  be  given ;  to  children,  a  few 
drops  of  tincture  of  hyoscyamus  at  bedtime ;  to  adults,  a  fuller 
dose— 388.  or  3j.  In  very  severe  cases  of  neuralgia  in  the 
fifth  nerve,  hyoscyamus  will  be  found  unavailing,  and  morphia 
ninst  be  resorted  to,  especially  if  the  patient  be  accustomed  to 
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the  use  of  opram.  Sometimes  a  piece  of  lint  steeped  in  chloro- 
form liniment,  and  laid  upon  the  temple  and  forehead,  over  the 
region  of  the  lacrymal  and  supraorbital  branches  of  the  fifUi 
nerve,  is  of  great  service  in  lulling  the  pain. 

If  the  infiltration  and  softening  of  the  cornea  go  on  to  perfoia- 
tion,  the  aqueous  humour  at  once  drains  away,  and  then  the 
neuralgia  usuall  j  ceases,  or  is  mitigated  in  a  remarkable  degree. 
If  the  pain  ceases,  so  as  to  allow  the  patient  to  obtain  sleep 
without  the  aid  of  narcotics,  they  ought,  as  soon  as  possible,  to 
be  laid  aside ;  for  they  almost  invariably  take  away  appetitej  and 
the  patient  is  now  in  need  of  good  nourishment  to  hasten  tiie 
repair  of  the  breach  in  the  cornea. 

Bark  and  ammonia,  or  quinine,  may  be  required  at  this  stage 
of  the  disease ;  but  a  carefully-regulated  nutritious  diet,  with  a 
moderate  amount  of  stimulants,  must  be  the  chief  sources  of  the 
reparative  process. 

As  respects  local  treatment,  protection  from  light,  and  occa- 
sional fomentation  with  warm  water  or  poppy-decoction,  com- 
prise all  that  is  necessary  during  the  earlier  stage.  When, 
however,  the  cornea  has  given  way,  the  eyelids  must  be  kepfc 
constantly  closed,  either  by  the  application  of  a  strip  or  two  of 
plaster,  or  by  means  of  a  light  pad  of  cotton-wool,  arranged 
around  the  eyeball,  and  kept  in  its  place  by  a  bandage.  The 
eye  should  only  be  opened  occasionally  by  the  surgeon,  to 
ascertain  the  progress  of  repair.  In  some  cases  it  is  useful  to 
abstain  from  examining  the  eye  for  four-and-twenty  or  eight- 
and-forty  hours. 

When  prolapsus  iridis  has  occurred,  this  occlusion  of  the  eye 
is  especially  useful,  as,  by  keeping  the  parts  at  rest,  an  oppor- 
tunity is  afforded  for  the  adhesion  of  the  protruded  iris  to  the 
edges  of  the  aperture  in  the  cornea.  As  soon  as  this  adhesion 
has  taken  place,  no  more  iris  can  escape,  and  the  prolapsed 
portion  gradually  shrinks,  and  flattens  down  to  the  level  of  the 
cicatrix.  When,  from  want  of  vigour  in  the  pafcient,  the 
adhesive  process  is  sluggish,  it  is  sometimes  useful  lightly  ti 
touch  the  prolapsus  with  a  point  of  nitrate  of  silver. 

To  attempt  to  return  a  portion  of  iris  which  has  prolapse^ 
through  a  loss  of  substance  in  the  cornea,  is  utterly  futile ;  for  i 
will  protrude  again  and  again,  so  long  as  there  exists  an  apet 
ture  for  it  to  escape  through. 

Disease  of  the  fifth  nerve,  caused  either  by  pressure  on  it 
trunk,  as  it  is  emerging  by  the  side  of  the  pons  Varolii,  or  b; 
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primaiy  degeneration  in  the  tissue  of  the  nerve  itself,  will  give 
rise  to  a  form  of  keratitis  with  suppuration  very  similar  to  that 
described  in  the  preceding  pages.  In  the  cases  of  disease  of 
the  fifth  nerve  which  I  have  seen,  this  affection  of  the  cornea 
kg  not  come  on  during  the  neuralgic  stage,  but  at  a  later 
period,  when,  in  consequence  of  partial  or  total  destruction  of 
the  tnmk  of  the  nerve,  there  has  been  anaesthesia  of  the  parts 
supplied  by  the  ophthalmic  division.  In  three  or  four  cases 
which  I  have  watched,  the  whole  cornea  was  not  destroyed ;  but 
after  perforation  had  occurred,  the  process  of  softening  ceased, 
and  reparation  so  far  took  place  that  eventually  there  remained 
onlj  an  opaque  cicatrix  in  the  cornea,  to  which  a  portion  of 
the  iris  adhered.* 

*  EXAITPHEMATOUS    OPHTHALMIA*  (SO   CALLED). 

(hA-febrik  ulceratum  of  the  cornea ;  Ophthalmia  morbUlosa ;  Ophthalmia  tcar^ 
lattHosa :  Ophthalmia  variolosa ;  Ophthalmia  en/sipelatoaa.) 

The  various  forms  of  ophthalmia  accompanying  the  exanthe- 
nata  have  been  described  by  some  authors  with  considerable 
aiiirateness ;  but  if  we  restrict  the  term  ophthalmia  to  signify 
an  inflammation  of  the  conjuctiva,  it  is  perhaps  in  measles  only 
that  any  very  marked  ophthalmia  can  be  said  to  occur.  Taking 
phoe,  as  it  does,  at  the  onset  of  the  attack,  it  is  one  of  the 
most  marked  symptoms  of  the  disease,  but  demands  no  special 
treatment.  The  really  important  affection  connected  with 
measles,  is  the  ulceration  of  the  cornea^  which  results  from  the. 
general  debility  produced  by  the  disease.  This  ulceration  is 
eommonly  attributable  to  a  neglect  of  tonic  treatment  after  the 
inflammatory  symptoms  have  passed  away.  Iron  and  quinine, 
done  or  in  combination,  cod-liver  oil,  the  various  influences  of 
fresh  air  and  nutritious  diet,  are  all  to  be  put  in  requisition  to 
avert  or  to  heal  these  ulcerations. 

Scarlatina,  on  account  of  the  greater  exhaustion  of  the  powers 
of  life  which  it  induces,  is  still  more  likely  than  measles  to  be 

•  hi  a  paper  published  in  the  eighteenth  volume  of  the  Medico- Chimrgical 
Tmuactions,  1845, 1  drew  attention  to  the  fact,  that  anaesthesia  of  the  fifth 
Benrewaa  far  more  frequent  on  the  left  than  on  the  right  side.  In  1857  I 
forwarded  to  the  editors  of  the  French  translation  of  Mackenzie's  Treatise 
(vol.  il  p.  763)  a  note  containing  all  the  literary  references  to  cases  of 
MUBsthesia  of  the  fifth  nerve  which  I  had  collected  up  to  that  time.  The  result 
of  the  analysis  of  fifty-one  cases  is  as  follows :  in  five  patients  the  fifth  nerve 
*w  affected  on  both  sides ;  in  thirteen  the  right  nerve  only  was  affected  j  while 
thirty-three  patients  had  anaesthesia  of  the  left  nerve. 
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followed  by  ulcers  of  the  cornea.  In  some  extreme  cases  of 
this  frightfid  disease,  the  comese  lose  their  yitalitj,  and  entirelj 
slough  awaj.  The  same  system  of  tonics  and  nutritious  diet 
which  I  have  mentioned  as  useful  in  averting  the  sequelse  of 
measles,  would  be  still  more  urgently  called  for  after  an  attack 
of  scarlatina. 

During  erysipelas  of  the  head  and  fiu^,  in  the  severe  fimn, 
the  lids  are  so  completely  closed  by  the  swelling  of  the  skin,  u 
to  hide  the  eyes  from  observation.  In  the  stage  of  debihtf 
succeeding  the  attack,  ulceration  of  the  cornea  may  arise,  as  in 
the  two  diseases  above  mentioned ;  or  the  cornea  may  even 
slough,  as  in  scarlatina. 

Of  all  the  exanthemata,  small-pox  produces  the  greateit 
damage  to  the  eyes ;  and  a  large  proportion  of  those  personB 
whom  we  see  with  shrunken  globes,  or  with  their  comese  con- 
verted into  chalk-like  ciatrices,  have  lost  their  sight  from  tibs 
ulceration  induced  by  this  disease.  It  was  formerly  supposed 
that  these  opacities  were  produced  by  pustules  on  the  comsft 
itself;  but  it  has  been  ascertained  that  pustules  never  form  on 
this  part,  the  opacities  being  invariably  the  result  of  ulcttiy 
caused  by  the  extreme  prostration,  which  succeeds  the  inflam- 
matory stage.* 

XJlgebs  of  the  Cobkea. 

Under  the  various  heads  of  Purulent,  *  Scrofulous,^  and  ^  Exwk- 
ihematous  Ophthulmiay^  and  in  the  section  on  Keratitis,  I  have 
mentioned  the  more  formidable  kinds  of  ulceration  to  whiA 
the  cornea  is  liable.  The  cases,  however,  are  very  numerous  in 
which  corneal  ulcers  are  developed  in  a  more  isolated  manner 
than  in  any  of  the  above  mentioned  diseases,  being  unattended 
with  either  purulent  discharge  from  the  conjunctiva,  or  general 
inflammation  of  the  whole  cornea. 

Persons  of  all  ages  are  liable  to  corneal  ulceration.    It  iB 
essentially  a  disease  of  debility,  attacking  those  whose  gener^ 
power  has  been  lowered  by  some  exhausting  illness,  by  bad  O^ 
insufficient  food,  or  some  other  depressing  agency. 


•  For  this  important  fact  we  are  indebted  to  the  extended  observatioiu    ^ 
Mr.  Maraon,  at  the  Small-pox  Hospital.    lie  lias  lately  published  the  results   ^' 
his  vast  experience  up  to  the  present  time.     Among  15,000  cases  of  small-pcF* 
he  has  seen  twenty-six  instances  of  pustules  on  the  eye-ball ;  but  they  ha*^^ 
iDvariably  appeared  on  the  conjunctivay  never  on  the  cornea. 
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In  persons  of  feeble  reparative  power,  an  nicer,  instead  of 

healing  up  to  the  level  of  the  healthy  cornea,  sometimes  forms 

t  slightly-depressed  cicatrix.     It  is  of  course  most  important 

not  to  confonnd  these  two  conditions,  as  is  often  done  by  those 

nnaccustomed  to  the  observation  of  eye-diseases.      A  recent 

ulcer,  in  which  the  destructive  process  is  still  going  on,  presents 

t  sharply-cut,  well-defined  edge,  with  little,  if  any,  surrounding 

opacity,  and  the  excavation  itself,  as  regards  transparency,  offers 

bat  little  contrast  to  the  sound  cornea.    An  ulcer  which  is 

healing  is  always  more  or  less  opaque  throughout,  and  there  is 

t  cloudy  halo  surrounding  it ;  and  if  the  ulcer  be  large,  vessels 

will  be  seen  running  to  it  from  the  edge  of  the  cornea.     A 

depressed  cicatrix,   on  the  contrary,  has  its  edges  smoothly 

loonded  off,  and  its  area  is  slightly  opaque ;  there  is  little,  if 

inj,  cloudy  halo   surrounding  it,   and  seldom  any  plexus  of 

losels  going  to  it  firom  the  corneal  margin.    In  some  cases, 

however,  a  depressed  cicatrix  is  supplied  by  a  small  vessel  or 

two,  the  remains  of  the  plexus  which  once  carried  the  material 

necessary  for  the  healing  of  the  ulcer  which  preceded  it. 

If  the  progress  of  an  ulcer  be  not  arrested,  it  may  eventually 
perforate  the  whole  .thickness  of  the  cornea.  The  aqueous 
humour  then  escapes,  the  iris  falls  forwards,  so  that  the  anterior 
chamber  becomes  altogether  obliterated,  a  portion  of  iris — large 
or  small,  according  to  the  size  of  the  perforation — protrudes 
through  the  opening,  towards  which  also  the  pupil  is  displaced. 
If  the  prolapsus  iridis  be  very  large,  the  whole  area  of  the  pupil 
may  be  annihilated. 

In  rare  cases  the  ulceration  stops  short  at  the  posterior 
ehstic  lamina  of  the  cornea,  which,  in  consequence  of  the 
pressure  from  behind,  is  thrust  forwards  as  an  almost  trans- 
parent vesicle,  filling  up  the  cavity  of  the  ulcer.  The  term  hernia 
comecp  has  been  applied  to  this  protrusion.  It  would  at  once  be 
digtinguished  from  a  prolapsus  iridis  by  the  retention  of  the 
aqueous  humour,  and  the  consequent  persistence  of  the  anterior 
chamber. 

There  is  one  remarkable  form  of  corneal  ulceration — ^which  I 
have  seen  only  two  or  three  times— of  a  singularly  destractiYe 
and  intractable  character.  In  all  of  the  cases  the  patients  were 
inen  who  appeared  by  no  means  debilitated,  as  fiv  as  tibair 
general  health  was  concerned.  One  eye  only  was  attabked;  A 
ulceration  commencing  at  the  edge  of  the  oome%  nfadlj^ 
adeep  crescentic  groove,  which  continued  to  deepen  w 
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itself,  until  it  had  completely  isolated  the  central  portion  of    - 
the  cornea,  which  was  left  standing  up  in  high  relief.    This    ^ 
central  portion  eventually  yielded  to  the  ulcerative  process,  and 
sight  was  of  course  entirely  lost.     It  was  remarkable  that  in  all 
the  cases  the  posterior  lamina  of  the  cornea  either  remained 
unbroken,  or  was  perforated  to  only  a  small  extent.     The  form 
of  ulceration  was  very  similar  to  that  accompanying  gonorrhcBsl    ^ 
ophthalmia;  but  there  was  no  trace  of  purulent  discharge.    - 
There  was  very  little  pain  or  uneasiness,  and  the  amount  of  * 
redness  in  the  conjunctiva  and  sclerotic  was  but  trifling.    Pro- 
bably some  change  in  the  tissue  of  the  vessels  supplying  tbe   1 
globe  was  the  cause  of  this  rapid  and  uncontrollable  ulceration,    i 

Treatment. — I  have  said  that  corneal  ulcers  are  almost  alwajt  ';: 
a  result  of  general  debility,  and  therefore  their  cure  is  to  be 
sought  rather  by  improving  the  general  power  of  the  patie!it  :; 
than  by  local  application.     The  exception  to  this  rule  is  formed 
by  those  cases  in  which  the  ulcer  is  very  large,  exhibiting  ft  * 
total  want  of  reparative  action,  and  by  those  cases  terminating  : 
in  prolapse  of  the  iris.     In  both  of  these  instances,  the  local  nBB 
of  the  solid  nitrate  of  silver  is  often  a  very  serviceable  adjmict 
to  the  general  treatment. 

The  mischievous  eflPecte  of  lead  lotions,  when  applied  to  ulcers 
of  the  cornea,  have  been  already  alluded  to  (p.  66)  ;  and  solu- 
tions of  nitrate  of  silver,  if  used  for  too  long  a  time,  will  also 
give  rise  to  insoluble  deposits,  and  consequent  opacities. 

While  everything  tending  to  improve  the  general  health  is 
to  be  resorted  to  in  cases  of  ulceration,  the  occasional  use  rf 
warm  water  to  the  eyes  is  commonly  the  best  local  application* 
The  eye  should  be  kept  lightly  covered;  and  if  there  be  intoler- 
ance of  light,  or  much  pain  in  the  eye,  complete  closure  of 
the  lids  is  indicated.  This  closure  is  especially  necessary  when 
either  the  iris  has  prolapsed,  or  a  hernia  comese  has  taken 
place. 

I  have  already  (p.  72)  said  how  useless  must  be  the  attempt  to 
push  back  a  portion  of  iris  protruding  through  a  corneal  ulcer. 
K  the  little  nodule  of  iris  soon  becomes  coated  with  an  opaque 
layer  of  adhesive  deposit,  simple  closure  of  the  lids,  and  support 
of  the  general  power  by  suitable  diet  and  tonics,  will  suffice  to 
cause  the  protruded  iris  to  become  adherent  to  the  edge  of  th€ 
ulcer ;  after  which,  no  further  prolapse  will  occur.  But  if  the 
protruding  iris,  instead  of  becoming  coated  with  lymph,  retains 
its  natural  colour  and  fibrous  appearance,  a  touch  with  a  fine 


OPACITIES   OF  CORNEA. 


77 


it  of  nitraie  of  silver  will  often  set  up  sutTicient  inflammation 
I  cmae  adhemve  deposit  to  take  place.  In  like  manner  the 
excarated  ulcer,  which  sometimes  forms  in  verj  anitmic 
Uy  persons,  and  threatens  to  perforate  the  cornea,  or  to 
it  by  rapidly  spreudinp^  all  aronnd  ita  marg^in^  may  be 
ifcnd  a  healing  disposition  given  to  it,  by  lightly  pass- 
the  solid  nitrate  over  the  whole  excavation  and  edges  of  the 


Opacities  op  the  Cornea. 

if  of  the  ntmost  importance  as  respects  both  prognosis  and 
tnienty  that  the  surgeon  should  make  himself  perfectly 
with  the  varied  appearances  which  corneal  opacities 
Without  this  knowledge,  he  will  be  conatantly  liable 
ive  both  himself  and  his  patient,  in  promising  the  removal 
which  are  in  their  very  nature  permanent ;  or  in 
nncing  incurable,  hazy  conditions  of  the  cornea,  which,  if 
^itly  and  skilfully  treated,  may  be  perfectly  removed.  To 
Litter  class  belong  those  cloudy  opacities  which  I  have  de- 
(p.  G7)  as  overspreading  the  cornea  in  the  slighter  forms 
pie  keratitis.  The  short  period,  a  few  days  or  weeks, 
g  which  the  cloudiness  had  existed,  the  presence  of  a 
liar  zone  in  the  sclerotic,  and  some  degree  of  iiTitabiiity  of 
fte  eye,  would  all  point  out  the  cloudiness  of  the  cornea  as 
being  due  to  simple  inflammatory  deposit  within  its  substance^ 
rtieh,  under  suitable  treatment,  may  be  so  entirely  dispersed 
i«  to  leave  the  cornea  in  all  its  original  transparency.  If,  on 
Ibe  otiier  hand,  the  same  amount  of  general  haziness  were  known 
^  hmte  existed  for  a  long  time — say  a  year  or  more^if  there 
a  total  absence  of  sclerotic  redness,  and  if  the  eye  had  long 
d  to  be  irritable,  the  surgeon  would  know  that  the  opaque 
n  of  the  cornea  was  incurable,  and  he  would  no  longer 
pt  the  use  of  stimulating  lotions  and  ointments,  which 
imly  arouse  fresh  irritation  and  increase  the  existing 
Hitcluef. 

hasdneas  which  sometimes  remains  after  a  severe  and 
attack  of  keratitis,  presents  an  appearance  not  easy  to 
ibe,  but  which  the  experience  of  a  few  cases  will  i-eadily 
the  surgeon  to  recognise  again.     There  is  a  total  absence 
tf  unnatural  vascularity  about  the  eye,  but  the  whole  cornea  is 
ly  shaded  with  a  faint  haziness,  with  intervening  spaces  of 
transparent  tissue,  through  which  the  colour  and  texture 
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of  the  iris  and  the  form  of  the  pupil  can  be  recognised,  although 
not  in  their  natural  distinctness.  Tiie  dimness  of  sight  in  these 
cases  seems  to  be  out  of  all  proportion  to  the  amount  of  opacitjj 
and  the  patient  can  perhaps  merely  see  black  streaks  when 
looking  at  a  page  of  t3^)e. 

The  terms  7ithulay  alhugOj  and  laicoma  have  been  apphed  ta: 
corneal  opacities,  according  to  their  different  degrees  of  densityi 
the  slighter  forms  being  distinguished  as  nehihT  ;  albugo  2Jii 
leiicoma  signif}dng  rather  the  white  opaeitj  of  cicatrices,  TLfi 
edge  of  a  nebula  is  graduallj  shaded  off  into  the  surrouoditig 
clear  tissue ;  that  of  a  cicatrix^  at  least  one  of  old  standing,  it 
more  or  less  abruptly  defined.  "WTiere  a  prolapse  of  the  iris  hu 
taken  place  through  a  corneal  ulcer,  the  leneoma  which  resultl 
is  marked  in  the  centre  by  a  smtiU  blackish  spot. 

Treatment, — As  regards  the  prognosis  of  nebula?,  their  possMe 
improvement  mainly  depends  upon  the  age  of  the  patient.    In 


infancy,  it  is  quite  astonishing  to  see  how  the  rapid  interchange 
of  material  which  is  then  going  on,  will  diminish  both  thft 
extent  and  the  density  of  even  large  cicatrices.  In  an  infaot 
attacked  with  purulent  ophthalmia,  a  cicatrLx  may  at  first  be  w 
large  as  to  occupy  the  central  third  of  the  cornea^  and  yet, 
after-life,  a  mere  cloudy  speck  may  remain  opposite  the  centre 
of  the  pupil.  At  a  later  period  of  life,  nebula',  which  form 
the  cicatrices  of  superficial  ulcers,  are  more  permanent;  bu 
around  the  denser  part  of  the  speck  there  is  always  a  certain 
amount  of  clondmesSj  which  slowly  disappears  The  older  tl 
nebula,  the  more  sharply  defined  is  its  margin. 

Allnsion  has  already  been  made  to  the  permanent  white 
deposit  which  occurs  in  corneal  ulcers,  when  lotions  containing 
lead  have  been  employed*  The  metal  is  deposited  in  the  stat< 
of  carbonate,  and  forms  a  chalky-white  layer  on  the  ulceratd 
surface.  Practice  alone  can  enable  the  surgeon  to  recognise 
these  old  lead-deposits.  They  somewhat  resemble  a  little  patdi 
of  whitewash,  their  margin  being  8hari>ly  defined,  and  thei 
surface  often  presenting  minute  cracks,  through  which  th< 
tissue  of  the  cornea  appears  as  dark  lines.  When  the  ulcer  haJJ 
been  very  snperfieal,  and  the  metallic  deposit  lies  just  beneatl 
the  epithelium,  the  surgeon  may  sometimes  succeed  in  scrapin 
away  the  deposit ;  to  do  this,  however,  requires  the  utmost 
and  lightness  of  hand„ 

A  very  curious  form  of  calcareous  deposit — phosphate  or  car'- 
bonate  of  lime-^between  the  cornea  and  its  epithelium  som< 


um  som&a 
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BB  place  without  any  previous  inflaniinatioD,     I  believe 
Mfijd   of  deposit  to  be  extremely  rare,   for,  since   I  first 
it  iu  1848,*  I  have  seen  only   two  other   instances. 
what  I  have  already  said  concerning  the  nature  of  corneal 
,  the  XBader  will  perceive  that  when   they  are  of  old 
and  unconnected  with  any  existing  inflaiuniation,  local 
ent  can  avail  but  little.     Setting  aside  those  exceptional 
I  have  enumerated  as  remcvvable  by  operation,  the  partial 
ace  of  old  nebuhe  is  due  to  that  change  of  material 
ifl  constantly  going  on  in  the  human  body,  and  which  is 
ntnch  more  active  in  infancy  and  childhood  than  after  the 
of  growth  has  terminated.     The  lotions,  the  drops,  the 
ottts,  the  ointments,  which  crowd  the  pages  of  the  older 
MC  works,  if  not  actuaUy  hurt  fid,  as  being  likely  to  set 
irritation,  are  either  altogether  inert  or  at  best  they 
to  amuse  the  patient  while  time  is  slowly  clearing  the 
taasues. 

Ikjubies  op  the  Cornea, 

— The  epithelium  covering  the  anterior  surface  of 
is  liable  to  be  torn  or  scratched  by  coming  in  contact 
litli  any  rough  substance  ;  or  a  little  flap  of  the  epithelium  may 
partttlly  detached  and  doubled  down.  Those  who  have  not 
Q  tiiese  alight  cases  of  injury  to  the  epithelium  cannot 
how  much  pain  they  produce,  especially  in  persons  of  a 
ttive  nervous  system.  A  clean  cut  directly  through  the  cornea 
feai  causes  &r  lees  pain  than  an  abrasion  of  the  epithelium  so 
■Bmle  as  to  be  scarcely  discernible. 

I  Within  a  short  time  after  the  epithelium  haa  been  injured, 

mi  iderotic  is  often  much  injected,  and  a  profuse  flow  of  tears 

■DofWi  every  attempt  to  separate  the  lids.     The  surgeon  will 

obtein  a  view  of  the  part  by  placing  the  patient  in  a  chair 

id  itauding  behind  him.     As  soon  as  the  lids   are    widely 

1^  the  pain  almost  ceases,  and  the  surgeon  must  then 

KCftilly  explore  the  whole  surface  of  the   cornea,  while  the 

i  moves  the  eye  in  various  directions,  so  as  to  allow  a 

U^ht  to  fidl  on  each   portion  in  succession.     A  slight 

ty  and  roughness  at  one  minute  spot  is  often  all  that 

Jband  to  mark  the  position  of  the  injury* 

')|f  a*0  wtA  fifAt  publidbed  In  the  Appcandix  to  BowmaB^s  Lectures  on  the 
f  tf  tke  Eye,  184D ;  and  a  second  time  in  my  Guide  to  the  Pi'actical 
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The  treatment  of  these  abrasions  is  very  simple.  A  drop  or 
two  of  olive-oil  or  castor-oil  may  be  applied  to  the  abraded  wnv 
face,  aud  then  the  lids  are  to  be  kept  closed  with  a  light  pad 
of  cotton- wool,  and  a  bandage,  for  four-and-twenty  homrs.  Ai 
soon  as  the  epithelium  is  regenerated  all  irritation  ceases,  ani 
the  uniform  polish  of  the  cornea  is  restored. 

Contusion  of  the  cornea, — ^Blows  on  the  cornea  which  do  not 
cut  or  lacerate,  but  merely  bruise,  its  tissue,  vary  greatly  ii 
their  results,  according  to  the  violence  of  the  blow,  and  the  ago 
and  vigour  of  the  patient.  In  the  severer  forms  of  conta8iol^ 
softening  and  suppuration  among  the  fibres  of  the  cornea  wiB 
probably  occur,  and  the  part  will  afterwards  exhibit  more  or  1m 
haziness.  But  in  very  feeble  or  old  persons,  the  whole  conieft 
may  become  softened  and  infiltrated  with  pus,  and  in  such  cuea 
the  pain  is  often  very  severe. 

At  length  the  cornea  gives  way,  the  aqueous  humour  escape^, 
and  the  pain  immediately  subsides ;  but  the  whole  or  the  greater 
part  of  the  cornea  becomes  pulpy  and  disintegrated,  and  comei 
away  in  shreds,  and  ultimately  the  globe  shrinks,  or  else  i 
staphyloma  is  formed.  The  worst  cases  of  this  kind  oocoT 
among  paupers  engaged  in  slone- breaking.  During  such  woik^ 
a  pair  of  gauze-wire  goggles  should  always  be  worn. 

Treatment, — ^Even  a  slight  contusion,  if  it  takes  effect  at  fiis 
centre  of  the  cornea,  must  be  regarded  as  a  serious  accident,  oi 
account  of  the  suppuration  and  consequent  haziness  that  nu^ 
possibly  ensue.  We  must  take  care,  therefore,  not  to  redoee 
the  patient  by  bleeding  and  mercury,  since  by  so  doing  tilt 
vitality  of  the  cornea  is  lowered,  and  softening  and  suppuration 
are  more  likely  to  take  place.  An  eye  which  has  received  a 
blow  on  the  cornea  should  be  kept  closed  and  defended  firom 
light,  and  poppy  fomentation  may  be  used,  if  any  pain  cornea 
on.  If  the  case  be  seen  early,  a  blister  to  the  temple  is  some- 
times useful  as  a  counter-irritant.  A  narcotic  may  be  required 
at  bedtime ;  and  the  diet  should  not  be  reduced  below  that 
which  is  suited  to  the  patient's  ordinary  condition. 

The  setting-in  of  suppuration,  attended  as  it  is  with  pain, 
would  require  an  increased  dose  of  the  narcotic  ;  and  should  the 
cornea  give  way,  a  tonic  treatment,  with  a  suitable  proportion 
of  stimulants,  would  become  necessary,  to  limit  the  desi^ction 
of  tissue,  and  afford  material  for  repair. 
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h€i9ei  €md  punctured  wounds, — Although  cuts  of  the  cornea 
tuaallj'  produced  by  aharp-edged  or  pointed  bodies,  they 
occasionally  result  from  sudden  blows  itiflieted  with  blunt 
and  a  smart  stroke  with  a  stick  will  sometimes  inflict  on 
eomea  a  cut  as  clean  as  if  made  with  a  knife.  Wounds  of 
latter  description,  however,  on  account  of  the  shock  j^nveu 
whole  eye,  are  nsually  much  more  serious  than  those 
witli  sharp  instruments.  A  wound  involving  one-half  of 
OOTtieal  margin,  such  for  instance  as  is  made  in  the  opera- 
of  extraction,  may  become  completely  united  within  three 
r  ibor  days,  without  inflammation  oeeurring  in  any  other 
of  the  eyeball,  whilst  a  much  smaller  cut  produced  by  a 
with  a  stick  or  stone  will  be  fallowed  by  severe  and  h^ng- 
Hitmoed  inflammation,  ending  in  complete  disorganisation  of 
globe.  Small  sharp  bodies,  sucli  as  fraginents  of  metal  or 
m^  whea  driven  with  great  force  and  nipidity  against  the 
frequently  produce  so  small  a  wound,  that  a  surgeon 
■leeilttomed  to  see  such  cases  may  be  apt  to  underrate  the 
of  the  foreign  body  which  has  inflicted  the  injury ;  the 
Itetidty  of  the  corneal  tissue  causing  the  wound  to  contract  as 
the  foreign  body  has  passed  through.  When  a  case  of 
kind  is  seen  immediately  after  the  injury,  the  most  careful 
;ti2iT,  with  all  the  advantages  of  a  good  light,  i^  often 
ftfoired  to  enable  the  surgeon  to  detect  the  wound.  The  whole 
af  the  iris,  and  especially  the  bottom  uf  the  anterior 
AamL^fr,  should  be  most  carefully  examined,  in  order  to  detect 
t  lodgmeut  of  the  penetrating  body ;  and  if  the  cornea  be 
D  tnuiiporent,  and  tlie  aqueous  humour  retained,  the  pupil 
ty  be  dilated  with  atropine,  and  the  lens  and  deeper  tissues 
with  the  oph thai nios cope.  If  any  portion  of  the 
g  body  protrude  from  the  wound,  it  should  be  at 
extracted  with  a  fine  well-closing  forceps^  the  lids  being 

Map«rt  with  a  spring  speculum,  and  the  globe  steadied  by 
Big^  np  a  fold  of  the  coujonctiva  covering  the  sclerotic. 
When  the  wound  of  the  cornea  is  large,  a  portion  of  the  iris 
ii  frefueiitly  forced  through  the  wound.  If  such  a  case  is  seen 
a  few  hours  of  the  accident,  and  before  there  has  been 
eoDttgh  for  the  protruded  iria  to  become  united  to  the 
of  the  corneal  wound  by  adhesive  deposit,  the  portion 
^  iria  iBif  sometimes  be  retunied  by  careful  pressure  with  a 
pefct  or  small  spatula.  If,  however,  adhesion  between  the 
and  ilia  haa  already  taken   place,   this  reduction  is 
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impossible  ;  and  the  stirgeon  must  then  cont-ent  himself  witkj 
maintaining'  the  parts  in  perfect  rest  by  keeping'  the  lids  closed; 
or  if  the  protruding  and  strangulaied  irig  be  indisposed  to  shrin 
it  may  be  Hghtly  touched  with  nitrate  of  silverj  and  the  lids  ag 
kept  closed  for  some  hours. 

Sometimes  the  protruded  portion  of  iris  gradually  becoma 
distended  with  aqueous  humour,  and  assumes  a  rounded  pouc 
like  form.  This  little  pouch  should  be  freely  punctured,  or  i 
portion  of  it  cut  off*  with  curved  scissors,  and  then  the  nit 
of  silver  and  the  bandage  applied  aa  before. 

The  advice  I  have  here  given,  as  to  returning  the  iris  pr 
truding  through  an  incised  wound  of  the  cornea,  may  at  J 
appear  to  be  inconsistent  with  what  I   have  before  said^  i 
page  72 ;  but  the  difference  between  the  two  cases  consists 
this — that  %vhen  an  ulcer  has  perforated  the  cornea,  there 
an  axitual  loss   of  its   substance,  and  if  the  iris  protnid 
through  such  an  aperture  be  pushed  back,  it  wiU  escape 
and  again.     But  in  the  case  of  an  incised  wound  there  is  \ 
loss  of  corneal  tissue,  merely  a  separation  of  its  fibres ;  and ; 
the  protruding  iris  he  returned  into  the  anterior  chamber, ' 
elasticity  of  the  corneal  tissue  will  bring  the  edges  of  the  woi] 
into  apposition,  and  keep  them  so  until  they  have  become  unit 

Pmieiured  woundg  of  the  cornea  vary  much  in  their  charact 
accordingly  as  they  are  inflicted  by  means  of  pointed  bodies 
a  large  size,  or  by  such  small  fragments  as  remain  embedd© 
among  the  fibres  of  the  part*     Wounds  of  the  fonaier  class  J 
quently  involve  other  parts  of  the  eye,  and  penetrate  through  1 
cornea  into  the  iris  or  the  lens.    These  complicated  injuries  ca 
either  iritis  or  cataract,  and  will  be  spoken  of  in  future  chapt 

The  simplest  and  by  far  the  most  common  form  of  punct 
of  the  cornea  is  that  which  happens  when  little  fragniente 
metal  or  grit  are  forcibl^^  projected  against  the  eye,  and  rer 
sticking  either  in  the  epithelium  or  in  the  superficial  layer 
the  cornea  itself.    Engineers,  metal-turners,  mill-stone  dressen 
stokers,  are  constantly  liable  to  these  injuries  ;  and  the  surge 
should   be  able  at   once  to  remove  the  foreign  body  withou 
inflicting   in   the  attempt   any  farther  injui*y  on  the  corne 
Standing  behind  the  patient,  who  should  be  seated  opposite 
window,  the  surgeon  raises  the  upper  lid  by  placing  the  tips  i 
his  first  and  second  fingers  against  the  edge  of  the  tarsa 
beneath  the  cilia,  and  then  pressing  the  lid  upwards  and  back 
wards  without  evertint^  it :    he  then  with  these   two  fine 
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the  globe  by  gentle  pressure  just  above  the  cornea, 

ifle  the  point  of  the  ring-finger  gently  presses  the  globe  at  its 

"-^^  ??ide.     In  the  other  hand  he  holds  a  little  spattila-ghaped 

rient  (which  for  want  of  a  better  name  I  have  called 

id^,  the  flat  end  of  which  he  posses  under  the  foreign 

And  so  tilts  it  oat.     The  point  of  a  cataract-needle  or  a 

-,  on  account  of  its  fineness  and  delicacy,  is  very  unauit- 

■  T   extracting   these   little   bodies.      All   the   treatment 

;iry  after  their  removal  consists  in  keeping  the  eye  closed 

:aj  or  so,  with  perhaps  occasional  fomentation. 

If  an  elongated  chip  of  metal  strikes  the  eye  obliqaely,  it 

metimea  wedges  itself  into  the  cornea  at  about  the  middle  of 

I  thickness,  hing  exposed  to  view,  but  so  completely  buried 

f  to  afford   no  hold  to  a  forceps.     The  surgeon  must  with 

cataract-knife  or  cutting-needle  slit  up  the  layer  of  corneal 

ilnlanee  along  the  whole  length  of  the  foreign  body,  which 

then  be  turned  out  without  difficulty. 

of  the  injuries  most  difficult  to  treat  is  that  inflicted  by 

pointed  chip  of  metal  just  long  enough  to  transfix  the 

and  to  thrust  its  point  into  the  anterior  chamber,  while 

extremity  is  so  ranch  embedded  a^  to  offer  no  hold  for 

If  the  surgeon  attempts  to  dig  out  such  a  chip,  he 

alm#iaf.  certainly  drive  it  farther  in,  until  at  last  it  slips 

into  ihe  anterior  chamber,  and  entangles  itself  among 

of  the  iris* 

remoTal  of  the  foreign  body  will  call  for  all  the  operator's 

patience,  and  chloroform  must  be  used  if  the  patient 

tUBjd  and  unsteady.     The   lids  l>eing  separated  with  the 

speculum,  an  assistant  fixes  the  globe  by  nipping  up 

liocoepa  a  fold  of  the  conjunctiva  at  its  lower  part.     The 

with  a  broad  cutting-needle,  makes  an  opening 

close  to  ita  outer  margin.     The  needle  should  be 

r  witlidrawn,  without  rotating  it  in  the  slightest  degree, 

i  tbe  aqueonA  humour  may,  as  far  as  possible,  be  retained. 

a  imall  spatula  is  to  be  passed  in  at  the  opening,  and 

qniddj  and  steadily  across  the  anterior  chamber,  so  as 

between  the  lens  and  the  intruding  pjint  of  the 

body.     The  spatula  is  then  to  be  pressed  forward  against 

body  to  keep  it  fixed,  while,  with  a  cataract-knife 

needle  held  m  the  other  hand,  the  surgeon  slightly 

tlie  wound  on  the  anterior  surface  of  the  cornea.     Still 

the  point  of  the  foreign  body  with  the  spatula  in  the 
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anterior  chamber,  he  endeavours  with  a  very  fine  and  well- 
closing  forceps,  to  grasp  the  extremity  of  the  foreign  body  and : 
draw  it  out  of  the  wound. 

I  have  had  occasion  several  times  to  perform  this  operatioBr ' 
which  the  minuteness  of  the  foreign  body,  its  close  proximiij ; 
to  the  transparent  lens,  and  the  necessity  for  limiting  thft 
extension  of  the  external  wound,  combine  to  render  one  of  the 
most  difficult  in  ophthalmic  surgery. 

A  foreign  body,  which  passes  quite  through  the  cornea,  m»j; 
wound  the  lens  and  remain  embedded  in  its  substance,  priH 
ducing  a  traumatic  cataract;  or  it  may  become  fixed  in  the  iriit 
or,  having  lost  its  momentum  in  traversing  the  cornea,  it  maf 
fdiU  down  to  the  bottom  of  the  anterior  chamber.  Under  ai^ 
of  these  conditions,  if  the  surgeon  sees  the  case  immediate|| 
after  the  accident,  while  the  cornea  is  stiU  clear,  and  the  irii 
and  anterior  chamber  are  not  yet  obscured  by  inflammatoq 
effusions,  he  should  endeavour  at  once  to  extract  the  foreigl 
body.  If  it  can  be  distinctly  seen  sticking  in  the  lens,  it 
be  right  to  make  a  section  of  the  upper  half  of  the  cornea, 
remove  the  lens,  as  in  the  ordinary  operation  for  cataract, 
chip  of  metal,  fixed  in  the  iris,  may  be  removed  with  Aaaalinf 
spring-forceps,*  or  the  cannula-forceps,  introduced  through 
small  corneal  wound ;  and  in  the  same  manner  foreign 
of  any  kind,  which  are  lying  loose  in  the  anterior  chamber, 
be  seized  and  extracted. 

The  surgeon  must  not  be  deterred  from  attempting  to  remoiaj 
these  foreign  bodies  by  the  stories  he  will  find  in  many  of  tili 
older  ophthalmic  works,  about  the  oxidation,  and  solution,  J^ 
encysting  of  metallic  fragments.  The  lymph  which  is  thioifti 
out  around  a  metallic  chip  in  the  iris  does  indeed,  for  a 
encase  it  and  hide  it  from  view ;  but  this  is  only  the  bej 
of  a  tedious  iritis,  which  will  probably  end  in  disoi 
of  the  eye,  or,  at  least,  produce  obstruction  of  the  pupil 
loss  of  sight.f 

*  This  instrument  was  invented  by  Assalini  for  seizing  the  iria  in  dtf 
o]  eration  for  artificial  pupil ;  Ricerche  mtUe  pupil fe  artificiali,  &c.  Mikli^ 
1811.  For  thid  purpose  it  has  been  superseded  by  the  more  delicate  tiouiirfi ' 
forceps, 

t  In  a  case  I  communicated  to  the  Dublin  Journal  of  Medical  Science  (n.  ft 
vol.  vi.  p.  210,  1848),  a  very  minute  scale  of  copper  remained  fixed  in  the  Ui 
for  eiffht  yearSf  and,  after  causing  repeated  attacks  of  iritis,  was  at  last  thnll 
forwards  against  the  cornea  by  the  effused  lymph ;  ulceration  was  set  up,  oi 
tho  little  fragment,  projecting  through  the  cornea,  was  seized  and  extiactad. 
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biretg^  bodies  lying  loose  in  the  anterior  chamber  are  to  be 
[wcd  in  a  similar  way  to  that  I  have  just  recommended  in 
mae  of  bodies  fixed  in  the  iris;  the  extent  of  the  corncnil 
lioii  being  of  coarse  proportioned  to  the  bulk  of  the  body  to 
[tmcted. 


lis  may  perhaps  be  the  most  convenient  place  to  notice 
s  ran^  oases  in  which  a  living  entozoon  constitutes  the 
gii  body  in  the  anterior  chamber. 

le  CyHicertua  telos  telluloBm  has  been  repeatedly  met  with  in 
litoation,  as  a  rounded,  semi-transparent,  vesicular  body, 
rith  a  long  retractile  neck,  terminatin«i^  in  a  head 
itli  suckers  and  a  circlet  of  hooks.  K  not  removeii» 
eventually  sets  up  inflammation  of  the  iris  and 
n,  which  ends  in  total  loss  of  vision.  A  crescentic  uicisiou 
I  the  edge  of  the  cornea  allows  of  the  escape  of  the  animal 
f  with  the  aqueoos  humour.  Cases  have  been  reported  by 
r  ophtlmlmic  ^Titers,  among  whom  Mackenzie  has  given 
ollest  details,  and  has  figured  the  animal  both  in  its  natural 
ition  and  magnified.''^ 

I  tbe  operatioiis  on  the  cornea  just  described  will  be  greatly 
itated  by  the  use  of  the  spring  specnlum,  a  forceps  to  fix 
[lobe,  and,  in  irritable  and  timid  patients,  by  the  adminis* 

Pof  chloroform. 
■after -treatment  of  all  the  foregoing  cases,  in  which  an 
km  of  the  cornea  may  have  been  necessary  for  the  removal 
penetrating  body,   mainly  consists  in   keeping  the  eye 


(Piraeticat  Treatitet  kc.  4th  edit.  18ri4)  quotes  a  cuae  of  cy«ff- 
is  ike  mterior  chamber,  oWrred  by  Sthott  id  18^10;  aDotbtr  by  Logaa 
S;  uid  f^lmtes  two  caaei  of  bk  own  in  1848  and  1850,  luid  two  nthere  in 
Miles  of  other  aufg^onft.  lie  also  mentions  a  cAse  reported  by  Appia,  iu 
Ilia  cj9ttoeiciii  U  mtid  to  have  be«D  seen  within  the  aubstRnce  of  the 
»  III  all  theofi  instances  the  Uft  eye  waa  atFected,  nnd  ilackenzie  remarks 
tW  hit  haa  aulTc^red  much  oftener  than  the  ri^'^ht  eye  from  the  intru-^iou 
Ifayviy  ettEer  nnder  the  conjuoctiva  or  into  the  interior  of  the  organ/ 
vkidk  haire  bcN^n  reported  fiubsequeutly  to  the  publication  of  Mackenstie's 
jb aol,  howeTer,  bear  out  thia  statement.  In  the  Arvhiv  far  Opidhni- 
BmI  L  p,  453^  lA  a  04i£e  of  cyMicercti^  iu  the  rit/ht  anterior  chamber  j  and 
^He  journal^  vol  ir.  p.  ll^i,  ia  another,  also  iu  the  right  eye ;  Teale  has 
^K^  caatf  occurring  in  the  right  eye;  Ophfhuhnie  H^^ifnl  RejiorU^ 
fl^fiO.  Wht*n  Mjickenzie  wrote,  cysiicerei  had  never  been  discovered  in 
INmv  eluusii«r;  but  in  the  Archie  twenty  ca^ea  have  already  bet^n 
a4^  aearij  «iually  divided  between  the  right  and  left  eyes.  (See  a  sub- 
It  note  oo  tfdicmxi  on  the  retina  and  in  the  Titreoua  humour  ) 
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perfectly  at  rest  and  protected  from  light,  wlule  the  liealing ; 
process  is  going  on.  For  the  first  twentj-fonr  hours  at  leuk, 
both  eyes  should  be  covered  with  a  light  bandage.  After  Vbtt 
period  it  may  be  sufficient  to  keep  the  wounded  eye  dosed,  aal 
the  length  of  time  during  which  this  closure  should  be  nuun- 
tained  must  depend  upon  the  rapidity  with  which  the  wound 
heals,  and  the  aqueous  humour  is  resecreted — circumstanca 
yarying  according  to  the  constitution  of  the  patient,  and  the 
amount  of  violence  inflicted  on  the  eye  by  the  accident  and  fli. 
subsequent  manipulations  of  the  surgeon.  Patients  sbovld 
neither  be  kept  low  nor  over-stimulated,  but  maintained  aam 
as  possible  at  their  natural  standard  of  vigour.  Those  of  n 
irritable  temperament  will  often  require  a  narcotic  for  sevenl 
nights  after  these  operations ;  but  if  chloroform  has  been  timI^ 
a  narcotic  should  not  be  given  while  the  system  is  still  undtf 
the  effects  of  the  inhaled  vapour. 


CHAPTEE  V. 

diseases  of  the  sclebotio. 
Inflammation. 

{Rheumatic  Ophthalmia  of  Mackenzie ;  Skleritis ;  Sderoiitis,) 

The  sclerotic  is  inflamed  to  a  certain  extent  in  all  cases  €(-: 
keratitis  and  iritis,  and  exhibits  that  zone  of  red  vessels  dMi 
around  the  margin  of  the  cornea  which  is  so  marked  a  symptoBi 
of  both  these  diseases.  A  more  extended  inflammation  of  dN' 
sclerotic  not  uncommonly  forms  one  of  the  complications  of 
catarrhal  ophthalmia. 

But  there  is  also  a  form  of  inflammation  which  is  almoit 
limited  to  the  sclerotic,  the  conjunctiva  being  implicated  ool^ 
in  a  secondary  degree,  and  this  sclerotic  inflammation  wij 
assume  either  the  acute  or  the  chronic  form. 

In  the  acute  inflammation  the  whole  of  the  sclerotic  is  in- 
tensely injected,  the  part  assuming  a  peculiar  pink  tint,  qmtar 
different  from  the  more  vermiUon  colour  of  conjunctival  infiaiD' 
mation.  In  very  severe  cases  the  pink  tint  has  a  shade*  of 
violet,  in  consequence  of  the  depth  at  which  the  vessels  lie  ii^ 
the  fibrous  tissue.    Intolerance  of  light  and  lacrymation  ar» 


SCLEROTITIS. 


87 


toms,  and  in  and  aroond  the  eyeball  tbere  ig 

considerable  pain,  which  sometimes  assumes  the  form 
neuralgia   throughout   the  ophthalmic   division   of 
fifth  nerve,  extending  even   into  the   second   and    third 
firkions^ 

The  attack  is  attended  with  general  constitutional  demnge- 
M&t ;  the  tongue  is  coated,  the  appetit-e  bad,  and  the  urine 
iAen  depoeita  large  quantities  of  lithates. 
TreaimenL — The  bowels  mn3tl>e  first  thoronghlj  cleared,  and 
narcotics  given,  in  doses  proportioned  to  the  severity  of  the 
and  the  former  habits  of  the  patient.   Half  a  drachm, 
a  drachm,  of  tincture  of  hyoscyamus  may  be  sufficient  in  some 
while  in  others  full  doses  of  morpliia  will  be  requisite  to 
aleep.     In  some  patients  quinine,  in  others  iodide  of 
IB  of  great  service ;  to  those  in  whom  the  rheumatic 
more  marked,  colehicnm  given  in  combination  with 
alkali  will  be  far  more  beneficial.     The  patient's  appetite 
usually  so  bad  that  it  requires  management  to  induce  him 
take  sufficient  nourishment.     Beef- tea,  bread-and-milk,  and 
Mia  modifications  of  farinaceous  food,  are  often  more  readily 
than  solid  meat*     Sugar  should  be  avoided,  and  beer,  as 
[Mxtstnmg  sugar;  dry  wine  or  diluted  spirit  being  substituted, 
of  course  only  given  in  quantities  demanded  by  the  condi- 
aod  previous  habits  of  the  patient.     Local  depletion  by 
of  leeches  seldom  produces  more  than  temporary  benefit, 
blisters  only  aggravate  the  neuralgia.     Steaming  the  eyes 
hot  water  is  usually  soothing,  and  preferable  to  fomen ta- 
in consequence  of  the  extreme  iiTitability  of  the  surface  of 
eje*     The  most  effectual  local  application  is  chloroform, 
th  olive-oil  according  to  tht^  susceptibility  of  the  skin, 
on  lint  to  the  temple  and  forehead.     The  patient's 
should  be  moderately  shaded  from  light,  and  the  eyes  still 
protected,  if  necessary,  by  a  suitable  eye-shade,  or  tinted 
but  complete  darkening  of  the  room  is  unnecessary, 
it  has  the  great  disadvantage  of  rendering  the  examination 
by  the  surgeon  intensely  painful  during  the  abrupt 
ftout  darkness  to  light. 
Ohromk  infiammatum  of  the  sclerotic  occurs  frequently,  but 
no  means    exclusively,  in  rheumatic  subjects.     Instead  of 
the  whole  extent  of  the  sclerotic  at  once,  it  commonly 
as  a  limited  patch  of  redness,  close  to  the  cornea,  after 
lading  away,  and  then  reappearing  on  some  other  portion 
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of  the  white  of  the  eye,  but  always  keeping  close  to  the  corneal 
marorin. 

When  this  chronic  inflammation  of  the  sclerotic  has  gone  oa 
for  a  long  time,  it  has  a  tendency  to  involve  either  the  corner 
or  the  iris.  In  the  latter  case  the  iritis  is  so  insidious  and 
80  slightly  marked  as  frequently  to  be  overlooked  ;  and  it  is  not 
until  after  the  sclerotic  redness  has  wholly  disappeared  that 
some  dimness  of  vision  induces  the  surgeon  to  make  a  carefiil 
examination  of  the  pupil ;  when  he  will  probably  detect  some 
small  adhesions  between  the  iris  and  the  capsule  of  the  lens, 
or  a  filmy  opacity  of  the  latter,  dotted  with  minute  patches  of 
pigment. 

It  appears  to  be  this  form  of  obstinate  sclerotic  inflammation 
which  Wilde*  has  described  as  ^inflammation  of  the  ciliaiy 
body.'  No  evidence,  however,  exists  that  this  structure  it 
specially  the  seat  of  inflammation. 

Treatment. — Chronic  inflammation  of  the  sclerotic  is  a  very 
tedious  affection,  and  one  that  is  extremely  liable  to  recur,  if 
the  patients  are  exposed  to  cold  and  damp,  or  fall  into  that 
dyspeptic  condition  which  induces  chronic  rheumatism.     Striefc 
attention  to  diet,  avoidance  of  sugar,  and  substances  which  form 
sugar  in  the  system,  a  dry  and  temperate  climate,  will  be  the 
best  means  to  prevent  the  sclerotic  inflammation  frombecomii^ 
periodical  in  its  return.     Quinine  is  commonly  the  most  effec- 
tual remedy,  and  blisters  to  the  temples   are  often  valuaUe 
adjuncts.     But  if  the  patches  of  redness  shift  about  fix)m  one 
side  to  the  other,  fading  away  at  one  part,  only  to  reappear  at 
an  opposite  point  of  the  globe,  a  vigilant  watch  should  be  kqpt 
upon  the  iris,  lest  it  should  be  attacked  with  inflammation.    If 
the  pupil  becomes  sluggish   and  slightly  irregular,  a  carefiil 
examination  with  concentrated  light  will  probably  reveal  a  very 
slight,  barely  perceptible,  deposit  of  lymph  fringing  the  pupil- 
lary margin.      The  sight  will  at  the  same  time  be  more  or  less 
cloudy.      In  such  a  case  mercury  must  be  carefully  given  to 
check  the  iritis.     Two  grains  of  calomel  with  half  a  grain  of 
opium  may  be  given  at  bedtime ;  or,  if  the  iritis  be  more  acute, 
and  the  deposit  of  fibrin  more  considerable,  the  calomel  and 
opium  may  be  given  for  a  few  days,  night  and  morning ;  and  as 
soon  as  the  deposit  begins  to  be  absorbed,  the  dose  may  be 
restricted  to  two  grains  a  day,  or  even  that  quantity  may  be 


•  Medical  Times  and  Gazette,  n.  8.  vol.  ix.  p.  ol5,  1854. 
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Eon  alternate  days.  In  delicate  subjects  a  single  grain 
every  nijrlit  may  be  sufficient  from  the  Brst.  The  nioutli 
_  uerer  be  made  at  aU  tender,  and  the  depressing  influence 
rf  tie  mercury  may  be  counteracted  by  a  daily  dose  of  bark, 
and  n  moderately  nutritious  diet.  The  bark  should  be  eon- 
tisucd  in  small  doses  fur  some  weeks  after  the  mercury  has  been 
left  off, 

IlfJtJBlES   OP   THE   SCLEEOTIC. 

dean  cuts  of  the  sclerotic,  inflicted  with  sharp  bodies  of 
Tiriiras  kinds,  frequently  involve  the  subjacent  structures,  the 
choroid  and  retina.  If  the  latter  be  extensively  divided,  a 
greater  or  less  quantity  of  the  vitreous  humour  is  almost  sure 
til  Ik*  Lii*f  Tli»^  laxity  of  the  conjunctiva,  however,  often  serves 
ape,  as  the  tenacious  fluid  becomes  entangled 
imjn^  the  me»Ues  of  the  sub-conjunctival  areolar  tissue. 

The  prognosis  of  wounds  of  the  sclerotic  depends  upon  their 
rxteat,  tJie  amount  of  vitreous  humour  which  has  been  lost,  and, 
ibire  all,  upon  the  fact  whether  or  not  the  foreiy^n  body  in- 
the  wound  has  penetrated  into  the  interii>r  of  the  globe, 
woimd  made  by  the  enti'ance  of  a  ^ain  of  shot  is  usually 
'OT  small,  as  the  elasticity  of  the  sclerotic  causes  its  fibres, 
Ar  being  separated  by  the  shot,  instantly  to  close  up  ag-ain, 
wi  it  had  passed  through  them.  When  quite  recent, 
» iiiot-wound  in  the  sclerotic  is  hidden  by  a  little  patch  of 
extiuvasated  beneath  the  conjunctiva.  The  entrance  of  a 
of  shot,  or  a  fragment  of  metal,  through  the  sclerotic  into 
the  Tiireous  chamber  is  almost  certain  to  set  up  a  slow  in  flam - 
of  the  whole  globe,  ending  in  loss  of  sight  and  atrophy  of 

Simple  punctures  and  small  cuts  through  the  sclerotic,  unat- 
lemled  with  the  retention  of  any  foreign  body,  commonly  unites 
Wy  wefl,  provided  the  eye  be  kept  in  perfect  rest,  and  the 
Ttfpaimtife  process  be  not  interfered  with,  and  checked  by 
ififodicioos  applications,  or  by  general  depletion  and  weakening 
^limfiLMienVn  system.  It  seems  almost  auperfiuous  to  insist 
«poii  the  necessity  for  absolute  repise  for  the  wounded  organ ; 
tt  is  wonderful  to  see  how  the  good  sense  of  the  surgeon, 
would  treat  a  fractured  limb  on  the  principle  I  have  just 
ifiedy  seems  to  desert  him  as  soon  as  a  wounded  eye  comes 
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Rupiure  of  the  sclerotic  with  displacement  of  the  lens. — ^A  veiy 
remarkable  injury  sometimes  happens  to  the  sclerotic,  consiBt- 
ing  in  a  laceration  extending  completely  through  its  substanoe^ 
within  a  line  or  two  of  the  corneal  margin,  while  the  conjmictiTi 
remains  unbroken,  and  the  dislocated  lens,  slipping  out  throngli 
the  rent  in  the  sclerotic,  becomes  firmly  wedged  beneath  llie 
conjunctiva. 

This  rupture  of  the  sclerotic  always  takes  place  on  the  side  of 
the  eye  opposite  to  that  which  has  received  a  severe  blow  wA 
some  blunt  body ;  the  fibres,  being  suddenly  put  on  the  stretch, 
give  way  at  the  point  where  they  are  the  most  bent.  Hence  it 
is  that  the  seat  of  rupture  is  almost  always  either  the  upper  or 
the  inner  part  of  the  globe,  the  lower  and  the  outer  portioni 
being  comparatively  exposed  to  violence,  while  the  prominence 
of  the  eyebrow  above,  and  of  the  nose  internally,  defends  the 
upper  and  the  inner  portions. 

Eupture  of  the  sclerotic,  with  sub-conjunctival  dislocation  of 
the  lens,  is  always  attended  with  some  injury  to  the  iris.  Either 
that  portion  adjacent  to  the  sclerotic  wound  is  drawn  into  it^ 
the  pupil  remaining  large,  and  displaced  towards  the  margin  of 
the  cornea,  or  else  the  shock  causes  the  ciliary  attachment  of 
the  iris  to  give  way  to  a  greater  or  less  extent. 

It  sometimes  even  happens  that  the  whole  ciliary  attachmenfc 
gives  way,  and  the  entire  iris  is  driven  completely  out  of  the 
globe,  through  the  rent  in  the  sclerotic,  along  with  the  aqueonB 
humour,  lens,  and  a  portion  of  the  vitreous  body.  This  large 
escape  of  the  contents  of  the  globe  only  takes  place,  I  believe, 
when  the  conjunctiva  is  also  ruptured.* 

When  a  recent  case  of  ruptured  globe  is  seen  soon  after  the 
infiiction  of  the  injury,  the  parts  are  so  obscured  by  blood  that 
it  is  often  impossible  to  form  a  correct  estimate  of  the  damage 
the  globe  has  sustained.  Detachment  of  the  iris  from  its  ciliary 
connection  is  always  attended  with  bleeding,  which  may  com- 
pletely hide  everything  behind  the  cornea.  The  lens,  too,  it 
dislocated  beneath  the  conjunctiva,  is  often  enveloped  in  blood, 
so  that  its  form  cannot  be  precisely  defined.  Until  the  blood 
behind  the  cornea  has  been  absorbed,  it  is  impossible  to  asoer- 


•  See  two  cases  in  which  the  lens  and  iris  were  driven  out  of  the  eye 
through  the  ruptured  sclerotic,  published  in  my  Practical  Guide,  &c.,  2nd 
edit.,  pp.  308-9.  Also  a  case  of  sub-conjunctival  dislocation  of  both  lenses  ii 
the  same  person,  p.  113,  note. 
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iiin  irlieiher  the  retina  has  retained  its  function ;  so  that  in 
ereiy  case  the  prognosis  will  be  extremely  doubtful. 

ThaimunL — ^If  the  detached  iris  is  hanging  out  of  the  wound 
ftnngh  a  rent  in  tlie  conjunctiira,  it  should  be  snipped  off  Tvitli 
imoTB;  but  inasmuch  as  the  lens,  if  lying  between  the  un- 
boken  conjunctiva  and  the  sclerotic,  may  be  so  obscured  by 
efoied  blood  aa  to  be  with  difficulty  i*ecognised,  it  will  be  well 
to  wait  a  few  days  until  the  bloo<i  has  become  absorbed,  and 
Iben  the  division  of  the  conjunctiva  covering  the  displaced  lens 
will  allow  of  its  easy  removal. 

Absolute  rest  of  the  eye  is  the  one  important  point  in  the 
tieatiiieiit  of  ail  cases  of  ruptured  globe.  For  the  first  few  days, 
both  eyes  should  be  kept  closed,  by  means  of  strips  of  plaster  or 
•  light  bandage.  Afterwards,  it  wUl  suffice  to  close  the  injured 
fje  only ;  but  this  closure  should  be  uninterruptedly  maintained 
for  a  week  or  ten  days. 

The  patient  should  not  be  kept  on  low  diet,  nor  depleted  in 
my  way ;  least  of  all  should  he  be  birtught  under  the  action  of 
nerciiiy,  as  ia  too  often  done.  Such  treatment  can  only  have 
theelEbct  of  lowering  his  reparative  power,  and  so  retaixling  the 
of  cure. 


CHAPTER   YI, 
diseases  of  the  ibis. 

Congenital  Defects. 

OoMcma:  Muplaced pupU ;  Permtenoe  of  mcmhrana pupiUarU.) 

i^sannTAL  absence  of  iris  {itideremift)  always  attracts  the 
Botiee  af  those  about  the  infant  by  the  peculiar  reddish  glow 
*hie]i  b  reflected  from  the  retina.  The  child  seems  to  shrink 
bum  itvong  light,  and  there  is  a  good  deal  of  unsteadiness  of 
^  ^obes.  The  whole  space  behind  the  cornea  presents  one 
^nsifiona  red  or  orange  tint,  while  the  edge  of  the  lens  is  marked 
*ot  hy  a  ring  of  golden  light. 

JUitbongfa  the  term  irideremia  would  imply  a  total  absence  of 
iriit  a  ilight  rudiment  of  it  is  often  found,  forming  a  very 
ittrow  Mgmeut  of  a  circle  skirting  some  portion  of  the  edge  of 


•  Guide  to  the  Practical  Study,  &c.  2nd  edit.  p.  400.  Samnelson  describes  » 
case  of  irideremia  in  a  man  of  forty-eight  Not  only  were  the  irides  abeent) 
but  the  closest  scrutiny  failed  to  detect  any  ciliary  processes.  His  accommodatioii 
seems  not  to  have  been  tested  ;  but  he  asserted  it  to  be  perfect ;  British  M^ 
Journal,  1863,  p.  495.  In  the  Monatsbl,  fiir  Augenheilk,  1860,  irideremia'^ 
noticed  as  existing  in  a  woman  of  forty-two.  Her  eldest  child  had  the  safl»® 
defect  Hulme  reports  a  case  in  a  man  aged  twenty-two.  He  could  re*^ 
No.  6  of  Jaeger's  test-types;  Med.-Chir.  Tram.  vol.  xliv.  France  gives  another 
case,  a  woman  aged  twenty-three ;  Guy's  Hospital  Reports,  vol.  vii. 
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Considering  that  a  certain  number  of  infants  affected  ^th  1 
this  rare  malformation  are  yearly  bronght  for  an  opinion  to 
our  public  eye-hospitals,  it  is  singular  that  an  adult  thni 
affected  is  so  seldom  met  with.  I  can  only  remember  to  have 
seen  one  such  case,  a  short  notice  of  which  I  published  a  few 
years  ago.* 

Coloboma, — ^This  congenital  malformation  is  the  result  of  an 
arrest  of  development,  whereby  the  coalescence  of  the  two 
halves  of  the  iris  is  prevented ;  the  pupil,  therefore,  presenti 
an  elongated  form,  and  extends  down  to  the  lower  edge  of  the 
cornea. 

A  median  fissure  of  the  lower  portion  of  the  choroid  accom- 
panies Coloboma  iridis.  The  iris  and  choroid  being  formed  in 
the  embryo  from  one  vascular  membrane  curved  upon  itself,  an 
arrest  of  development  causes  in  both  structures  the  same  kind 
of  defect  along  the  median  plane  of  the  eyeball. 

Coloboma  iridisy  however,  is  not  always  placed  exactly  on  the  i 
median  plane  of  the  eye,  but  sometimes  a  little  to  the  inner  or  i 
outer  side  of  it.  It  usually  co-exists  in  both  eyes,  although  not 
always  in  the  same  degree.  Sometimes,  instead  of  the  pupil  | 
being  prolonged  down  to  the  bottom  of  the  cornea,  an  abortive  ' 
attempt,  as  it  were,  to  form  a  coloboma  is  evidenced  by  a  j 
puckered  groove  in  the  iris,  extending  downwards  firom  the  | 
lower  edge  of  the  pupil.  The  actual  size  of  the  pupillary 
aperture  in  coloboma  is  not  always  quite  so  great  as,  on  a 
superficial  inspection,  it  appears  to  be ;  for  the  extreme  edge  of 
the  aperture,  when  minutely  examined,  will  sometimes  be  found  j 
to  be  fringed  with  a  blackish-brown  pigment;  and  this  at  ] 
first  sight  produces  the  effect  of  a  larger  area  than  really 
exists.  J 

An  old  prolapse  of  the  iris  through  an  ulcer,  situated  at  the  \ 
lower  edge  of  the  cornea,  by  drawing  the  pupil  directly  down-  j 
wards,  may  produce  an  appearance  a  good  deal  like  a  coldbciwi 
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iridis.  The  white  cicatrix,  however,  in  the  former  case,  would 
always  enable  the  careful  surgeon  to  recognise  the  true  character 
uf  the  deformity. 

Another  abnormal  condition  of  the  pupils  consists  in  their 
being  placed  near  the  margin  of  the  cornea,  instead  of  opposite 
to  its  centre.  Mal-position  of  the  lens  appears  frequently  to 
accompany  this  eccentric  position  of  the  pupils.* 

Persistence  of  the  foetal  membrana  pupillaris  has  been  de- 
scribed as  sometimes  causing  an  obstruction  in  the  pupil  which 
might  be  mistaken  for  congenital  cataract;  but  no  practised 
observer  could  make  such  a  mistake ;  for  the  membrana  pupillaris 
is  attached,  not  to  the  margin  of  the  pupil,  but  to  the  anterior 
£i£e  of  the  iris,  at  a  little  distance  beyond,  where  there  is  a  more 
or  less  elevated  ring  of  small  tufbs  or  nodules.  Projecting  from 
this  part  of  the  iris,  I  have  occasionally  seen  slight  vestiges  of 
the  pupillary  membrane,  in  the  form  of  little  spurs  or  tags. 

The  persistence  of  any  portion  of  this  membrane,  even  in 
Toong  persons,  is  a  circumstance  of  extreme  rarity.  Dr.  Cohn, 
iatiie  Klinische  Mvnatshldtter  fur  AugetJieilkiinde,  1867  (p.  62), 
enters  into  an  analysis  of  the  cases  published  by  di£Ferent  authors, 
and  dismisses  all  of  them  except  five  as  originating  in  a  faulty 
dugnosis.  He  describes  four  cases  from  his  own  observation. 
I  think  there  can  be  no  doubt  that,  in  most  of  the  instances 
leported,  old  adhesions,  the  resnlt  of  bygone  iritis,  have  been 
mistaken  for  shreds  of  the  membrana  pupillaris. 

The  following  case  appears  to  be  worthy  of  record^  as  ezhibitiDg  a  vestige  of 
tbe  pupillary  membrane  in  a  person  of  middle  life. 

In  the  summer  of  X&M,  a  lady,  aged  thirty,  consulted  me  for  short-sighted- 
nets.  The  case  was  a  very  simple  one,  the  myopia  not  in  any  high  degree,  and 
NoUble  glasses  were  all  she  required.  I  noticed  a  fine  hair-like  thread  running 
f^bliquely  across  the  pupil  of  the  right  eye,  and  at  once  recognised  it  as  a 
veitige  of  pupillary  membrane.  It  gave  the  patient  no  inconvenience,  and 
indeed  she  could  not  be  made  aware  of  its  existence  under  any  illuminntion  I 
^Mild  apply.  Fig.  a  represents  the  eye  with  the  pupil  in  its  natural  state,  and 
PifT-  ^  <^ter  atropine.  I  had  expected  to  find  that,  as  the  pupil  dilated,  while 
^  two  sides  of  the  iris  were  held  together  by  the  little  thread,  the  aperture 
^oald  become  irregular;  but  this  was  not  the  case  to  any  appreciable  extent. 
The  iris,  of  a  thoroughly  healthy  appearance,  was  of  a  rust-brown,  and  the 
filtment  was  only  a  little  paler  in  colour.  At  each  end  it  had  a  bifid  attach- 
lueot,  and  looked  like  a  portion  of  the  proper  fibrous  tissue  of  the  ins  drawn 


*  Figures  of  unusually  extensive  colobonia  iridis,  and  of  congenital  mal- 
poftition  of  the  pupils,  illustrate  a  paper  of  mine  in  the  Ophthalmic  Hospital 
^^forU  for  1858  (plate  iv.  tigs.  2  and  3). 
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oat  into  a  thread.    Under  tlie  ophthalmoscope,  the  media  and  fondiu  of  ih0 
eye  presented  nothing  unusual.* 

Fig.  146. 

a 


• 


In  the  Albino  the  iris  partakes  of  the  general  want  of  oolooied 
pigment  which  characterises  the  hair  and  skin.  The  layer  of 
opaque  pigment,  termed  uvea,  is  altogether  wanting,  and  the 
structure  of  the  iris  presents  a  singular  appearance,  as  if 
loosened  bj  maceration.  Whitish  fibres  are  intermixed  with 
others  of  a  lilac  colour,  and  through  the  whole  attenuated  irii 
the  light  reflected  from  the  fundus  of  the  eye  transmits  a 
reddish  glow. 

Albinism  is  frequently  attended  with  defective  Yision,  and 
always  with  great  intolerance  of  light.  In  some  cases,  howeTer, 
sight  is  very  good,  and  extreme  sensibility  to  light  is  the  only 
thing  complained  of. 

Inflammation  op  the  Ibis — Ieitis.  ^ 

Before  entering  upon  this  very  important  subject,  it  will  be      , 
desirable  to  say  a  few  words  about  the  appearances  which  tiie     I 
iris  presents* in  a  healthy  state ;  for  it  is  subject  to  many  varii^ 
tions  as  to  colour  and  mobility,  which,  if  not  rightly  understoodi     ^ 
may  lead  to  serious  errors  of  diagnosis ;  mere  congenital  pecu- 
liarities, or  changes  incident  to  age,  being  mistaken  for  signs  of 
disease. 

The  iris  presents  every  shade  of  bluish-grey  and  brown  among 
the  fair  and  the  light-brown  races  of  mankind ;  whilst  among 
the  negro  races  it  is  uniformly  foimd  of  a  dark  brown,  ap- 
proaching to  black.  A  parti-coloured  iris  is  not  very  rare ;  a 
fourth,  a  third,  or  even  half  of  its  surface  being  brown,  and  the 
rest  bluish-grey :  or  one  iris  may  be  wholly  brown,  and  the 
other  as  entirely  grey,  each  eye  being  perfectly  normal  in 
respect  of  sight.  Light-brown  irides  are  often  marked  vdth 
two  or  three  isolated  tufts  of  dark  pigment,  and  these  spots  axe 
frequently  causes  of  alarm  to  those  who  are  the  subjects  of 
them. 

*  This  cam  has  been  already  published  in  the  British  Medical  Journal, 
March  20, 1869. 
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A  rery  alight  tremulous  Tibratioii  of  the  whole  iris  attends 
fmymoTementof  the  eyeball  in  some  persons,  who  nevertheless 
mjor  good  sight ;  but  this  tremulonsness  must  be  regarded  as 
aiort>id,  whenerer  it  exists  to  any  ^eat  extent.  It  is  quite 
lent  of  the  movements  of  the  pnpil^  and  is  best  seen 
t  aperture  is  contracted,  as  a  larger  extent  of  iris  is 
tiim  open  to  observation.  As  a  decidedly  morbid  appearance, 
temilonmega  of  the  iris  is  familiar  to  us  after  those  cases  of 
of  cataract,  where  much  vitreous  humour  has  been 
or  after  needle-operations,  where  that  humour  has  been 
nMj  stirred  up  and  disint^L^ grated. 

Tbt  pupil  is  not  placed  precisely  in  the  centre  of  the  iris,  but 
ilttde  nearer  to  the  median  plane  of  the  body ;  so  that  the  iris 
1i  mther  narrower  between  the  inner  edge  of  the  pupil  and 
kier  miirgiii  of  the  cornea  than  on  the  outer  side  of  the  pupil. 
Any  considerable  deviation  of  the  pupil  from  a  circular  form 
mj  be  regarded  as  the  result  of  disease ;  but  the  pupil  may 
filibit,  especially  in  elderly  persons,  a  slight  irregularity  of 
««tEiie,  without  any  disease  having  existed  in  the  iris. 

The  mobility  of  the  iris  becomes  less  as  age  advances  ;  and, 
ia  old  people,  we  often  find  a  small  and  almost  fixed  pupil, 
ftl  sight  remaining  excellent.  In  examining  the  mobility  of 
Is,  each  one  should  be  teste^l  separately,  the  other  eye 
V*  jsed ;  for  such  is  the  sympathy  between  the  two  organs, 
ttitwheii,  in  consequence  of  disease  in  the  nervous  apparatus, 
ifi  eye  has  become  quite  insensible  to  light,  its  pupil,  other- 
in«  motionless,  will  contract  whenever  light  is  admitted  to  the 
Knmd  eye» 

The  earliest  mention  of  iritis  occurs  in  a  treatise  by  Schmidt, 
■BKribtog  the  inflammatory  changes  consequent  upon  cataract- 
Bpiiatioiis  as  performed  in  his  day.^ 

It  is  impossible  to  overrate  the  importance  of  inflammation  of 
fte  iris ;  for  when  we  consider  that  the  visual  function  of  the  eye 
if  the  small  aperture  of  the  pupil  becomes  closed,  we  at 
appreciate  the  consequences  of  inflammatory  eftusiou  into 
itiiita* 

B»e  attention  which  has  been  bestowed  upon  iritis  by 
0|MBlmic  writers  has  led  many  of  them  to  indulge  in  minute 
and  tedious  subdivisionB  of  the  disease,  and  to  distinguish 
tkcm  hj  complicated  terms,  which  only  sen^e  to  embarrass  and 

*  CTf^  Kachdaar  und  Iritii  nach  StaaropcrationeHf  1801. 
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confuse  the  practitioner.  The  extent  to  which  this  evil  hai^ 
spread  can  be  fully  appreciated  by  those  only  who  are  fiuniliacg 
with  German  medical  literature.*  \ 

This  passion  for  subtle  refinements  and  nomenclature  la^ 
been  comparatively  rare  with  English  writers ;  and  those  whaM^ 
practical  experience  has  been  the  most  extensive  have  madeiw^ 
of  the  simplest  classification. 

Lawrence  divides  iritis  into  acute  and  diromcy  and  limits  ik\ 
constitutional  modifications  to  four,  the  syphUUiey  the  90ii%J 
the  rheumatic,  and  the  scrofulous.  Tyrrell  adopts  the  sarnkj 
arrangement.  A 

There  are  certain  signs  common  to  all  cases  of  iritis,  undB^j 
whatever  constitutional  modifications  it  may  be  developed;  smbk: 
are,  a  well-marked  sclerotic  zone ;  diminished  mobility  of 
pupil,  with  more  or  less  change  in  its  form;  a  loss  of 
peculiar  fibrous  appearance  of  the  iris ;  and  a  change  in 
colour. 

Other  signs  mark  the  peculiar  constitutional  influence 
has  given  rise  to  inflammatory  action  in  the  part.     These  irill 
be  noticed  under  the  proper  heads. 

Traumatic  Ieitis. 

Incised  wounds  of  the  iris  are  not  the  injuries  which  canflr 
the  greatest  amount  of  inflammation  in  its  tissue.  On  tiiff 
contrary,  clean  cuts,  even  if  very  extensive,  produce  but  litdt 
inflammatory  reaction ;  while  bruising,  or  continued  pressnsi 
of  the  part,  such  as  occurs  in  certain  displacements  of  the  len^ij 
invariably  gives  rise  to  inflammation  and  adhesive  deposits. 

The  wounds  which  are  sometimes  accidentally  inflicted  on  tlii 
iris  during  the  operation  for  extracting  a  cataract,  or  thoii 
which  are  intentionally  made,  to  form  an  artificial  pupil,  aie 
rarely  followed  by  iritis  ;  and  when,  after  a  few  days,  the  eye  k 
examined,  more  or  less  blood  may  be  found  at  the  bottom  of  tho 
anterior  chamber,  but  the  fibrous  tissue  of  the  iris  will  present 
almost  its  ordinary  aspect. 

The  lodgment  of  a  foreign  body,  however,  even  of  the  smallest 
size,  always  sets  up  iritis,  which  does  not  permanently  ceasa 
until  the  foreign  body  has  been  removed.     As  foreign  bodies, 

*  For  remarkable  iDstances  of  this  mania  for  subdivisioDS  and  uncoath 
names,  eee  the  work  of  Von  Amnion,  De  In'tide,  18.*^(];  and  that  of  Ran,  Dm 
Ks^mikheUen  und  Bildmgrfehler  der  Eeffculo^^euhaut.  1844. 
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lefbre  reaching  the  iris,  must  have  passed  through  the  cornea, 
[  haTe  tbonght  it  best  to  treat  of  them  in  Chapter  IV.,  under 
iie  section  *  Injuries  of  the  Cornea.' 

A  nngnlar  accident  which  sometimes  befals  the  iris  may  be 
mentioned  in  this  place,  although  it  is  really  attended  with  very 
tittle  iritis,  namely,  detachment  of  the  iris  from  the  ciliary  liga- 
ment. The  organic  connection  beween  these  two  structures  is 
K>  alight  that  a  smart  blow  with  a  stick  or  a  whip,  the  rebound 
rf a  twig,  or  the  shock  of  a  spent  shot,  is  sufficient  to  sever  them 
bom  each  other ;  the  extent  of  the  separation  varying  in  every 
possible  degree,  from  a  mere  hair's-breadth  to  the  complete 
letachment  of  the  whole  iris  firom  its  ciliary  connection. 

A  very  slight  separation  may  almost  escape  notice.  It 
Sfpears  as  a  small,  black,  elongated  mark,  close  to  the  extreme 
elge  of  the  cornea.  In  proportion  to  the  extent  of  the  separa- 
tion will  be  the  amount  of  deformity  of  the  pupil ;  and  when 
Uf  of  the  circumference  of  the  iris  has  been  detached,  the  pupil 
win  probably  fall  together  and  be  wholly  eflFaced.* 

In  all  extensive  cases  of  detachment,  there  is  bleeding  into 
tiie  anterior  chamber;  sometimes  to  such  an  amount  as  at  first 
to  conceal  the  injury  from  view. 

Unfortunately  the  surgeon  can  do  very  little  in  these  cases. 
To  replace  the  detached  iris  is  utterly  impossible,  and  vision 
SQst  inevitably  remain  greatly  impaired ;  but  at  least  he  can 
abstain  from  attempting  to  hasten  the  absorption  of  the  effused 
Mood  by  administering  mercury.  It  may  seem  unnecessary  to 
euttion  any  one  against  such  practice,  but,  in  fact,  the  dogma 
tbat  *  mercury  induces  absorption,'  is  so  firmly  fixed  in  some 
minds,  that  instances  are  constantly  occurring  of  patients  being 
tetoally  salivated  as  a  means  of  promoting  the  absorption  of 
Uood  which  is  filling  the  anterior  chamber  after  rupture  of  ih3 
iria.  The  rational  mode  of  treatment  is  to  defend  the  eye 
from  strong  light,  and  to  keep  the  general  vigour  of  the  patient 
^  to  a  healthy  point,  and  then  nature  will  in  due  time  com- 
pletely absorb  the  blood,  without  any  aid  from  drugs. 

I  have  observed  how  readily  the  iris  inflames  when  subjected 
to  long-continued  pressure.    The  most  striking  examples  of  this 

*  The  appearances  presented  by  separation  of  the  iris  from  its  ciliary  attach - 
■Mt  may  be  seen  in  most  of  the  illustrated  ophthalmic  works.  I  may  instance 
^^•ckwixie's  Treatise,  4th  edit.  p.  396 ;  Cooper,  On  Wounds  and  Injuries  of  the 
%«,  1869,  pp.  170,  173,  176  J  Lawson,  Injuries  of  the  Eye^  Orlnt,  and 
4M;1867. 
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are  seen,  when,  in  consequence  of  a  blow  upon  the  eye,  the  lent 
has  been  loosened  from  its  connections,  and  partially  dislocated 
into  the  pupil.  The  traumatic  iritis  is  still  more  severe,  if  theie 
be,  at  the  same  time,  an  incised  wound  of  the  cornea.  In  that 
case,  the  aqueous  humour  drains  away,  and,  in  consequence^ 
the  iris  becomes  compressed  between  the  cornea  and  the  dii* 
placed  lens. 

Inflammation  of  the  iris  soon  sets  in ;  vessels  become  visiUe 
in  its  tissue,  and  lymph  is  effused  into  the  pupil,  into  which  ffae 
lens  is  bulging.  The  cornea  becomes  hazy,  and  is  traversed  hj 
vessels.  The  sclerotic  and  conjunctiva  are  deeply  injected,  and 
there  is  abundant  secretion  of  tears.  If  the  case  be  left  to.' 
itself,  or  injudiciously  treated,  the  pupil  becomes  eventuaDf' 
closed  with  effused  lymph ;  or  else  the  cornea  softens  and  givei, 
way.  Meantime  the  deep  tissues  become  disorganised,  an^i. 
after  protracted  suffering,  the  patient  finds  the  eye  uttedj; 
useless.  . 

The  only  way  to  anticipate  all  this  mischief  is  to  remove  Hd^ 
displaced  lens,  which  is  acting  like  a  foreign  body.  To  do  thkf 
requires  much  tact  and  care,  and,  in  making  the  requisili, 
opening  in  the  cornea,  the  surgeon  must  endeavour  to  avoi£ 
isolating  any  considerable  portion  of  corneal  substance  betweoi 
his  incision  and  the  wound  already  existing  in  the  cornea,  leib 
the  isolated  portion  should  slough  from  interrupted  nutritifB 
supply.  Sometimes  the  wound  in  the  cornea  is  so  placed  thit 
the  surgeon,  by  enlarging  it,  can  make  an  opening  sufficient  toe 
his  purpose.  But  if  the  wound  be  in  the  centre  of  the  comeiy 
it  is  usually  desirable  to  make  the  incision  in  a  new  portion,  9,rA 
as  near  the  margin  as  possible.  If  the  substance  of  the  lenshiS 
been  much  broken  by  the  original  injury,  the  greater  part  of  ii 
will  probably  escape  when  pressure  is  applied ;  but  if  the  tenfl 
be  almost  entire,  it  must  be  broken  up  as  much  as  possible 
before  any  attempt  at  pressure  is  made.  The  use  of  the  scoop 
will  greatly  facilitate  the  removal  of  the  disintegrated  lens,  tha 
pulpy  substance  escaping  along  the  groove.  In  some  cases  the 
removal  of  a  portion  of  iris  will  not  only  facilitate  the  removal 
of  the  lens  with  the  scoop,  but  will  prevent  the  occurrence  Oir 
continuance  of  iritis. 

The  success  of  such  an  operation  will  depend  upon  its  being 
performed  soon  after  the  accident,  while  the  cornea  is  still  detfj 
and  before  iritis  and  efiusion  of  lymph  have  set  in.  If  performed 
at  a  later  period,  there  will  be  greater  risk  of  vitreous  humooi 
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being  lost.  In  all  cases  the  snccess  of  the  operation,  as  regards 
lestoration  of  sight,  must  be  very  doubtful ;  and  if  performed 
at  a  late  period,  relief  of  pain,  and  prevention  of  complete  dis- 
CEganisation  of  the  globe,  will  probably  be  the  best  result  that 
eui  be  hoped  for. 

The  treatment,  after  such  an  operation  as  I  have  just  noticed, 
win  be  similar  to  that  after  an  ordinary  case  of  extraction  of  a 
eataract.  Closure  of  both  eyes  for  four  or  five  days  will  be 
necessary,  and  the  reparative  powers  of  the  patient  must  not  be 
depressed  by  privation  of  due  nourishment. 

The  surgeon  must  not  deceive  himself  with  the  belief  that  in 
liiese  cases  of  woxmd  of  cornea,  with  displaced  lens,  the  ad- 
ministration of  mercury  can  avert  destructive  inflammation. 
Tie  efficacy  of  mercury  in  controlling  the  effusion  of  lymph  in 
non-traumatic  iritis,  arises  from  the  feet  of  there  being,  in 
fliat  case,  no  foreign  body— which  a  displaced  lens  really  is — 
pfessing  against  and  irritating  the  iris.  Traumatic  iritisy  set 
19  by  a  displaced  lens,  is  wholly  beyond  the  powers  of  mercury, 
aid  its  administration  can  only  do  harm,  by  lowering  the 
patient's  reparative  power,  and  so  unfitting  him  to  recover  from 
Hie  operation,  should  removal  of  the  lens  be  ultimately  re- 
torted to. 

Rheumatic  Ibitis. 

Bheumatic  inflammation  of  the  iris  assumes  either  an  acute  or 
t  chronic  character.  In  the  former  case,  the  attack  can  usually 
Ve  traced  to  exposure  to  cold  wind  or  damp,  when  the  body  has 
been  exhausted  by  fatigue  or  greatly  overheated. 

According  to  the  nervous  susceptibility  of  the  patient,  the 
onset  of  an  attack  of  rheumatic  iritis  will  be  attended  either  by 
ddl  i)ain  in  and  around  the  eyeball,  or  by  acute  neuralgia 
throughout  the  first  division  of  the  fifth  nerve,  extending  even 
to  the  second  and  third  divisions. 

When  the  attack  is  severe,  there  is  usually  a  good  deal  of 
intolerance  of  light,  and  lacrymation.  The  vascular  zone  is  not 
weD-marked,  on  account  of  its  being  lost  in  the  general  injection 
of  the  whole  sclerotic,  which  assumes  the  purplish  tint  I  have 
described  as  characterising  sclerotic  inflammation. 

Bheumatic  iritis  is  almost  always  attended  with  some  slight 
kttmess  of  the  cornea,  and  in  this  respect  it  differs  remarkably 
from  the  syphilitic  form,  which,  even  in  the  most  severe  cases, 
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ofben  leaves  the  cornea  perfectly  clear.  The  morbid  changes  in 
the  iris  itself  are  sometimes  so  slightly  marked  as  to  escape  la 
unpractised  or  a  careless  observer;  so  that  it  is  not  nntil  the 
inflammation  has  subsided,  and  the  cornea  has  become  quite 
clear,  that  the  still-existing  impairment  of  sight  caoses  a  man 
careful  scrutiny  of  the  pupil  to  be  made,  and  then  inflammabnj 
exudation  into  its  area,  and  adhesion  of  its  margin,  are  found  to 
have  taken  place. 

In  the  more  acute  form  of  rheumatic  inflammation,  the  veini 
of  the  iris  may  be  traced  on  various  parts  of  its  surfi^e,  u 
delicate  red  lines,  diverging  fix)m  the  edge  of  the  pupil  to  tiie 
periphery  of  the  iris.  I  need  hardly  say  that  these  fine  veasell 
cannot  be  traced  if  there  exists  any  considerable  haziness  of  the 
cornea. 

The  pupil  is  contracted,  more  or  less  irregular,  and  as  the 
inflammation  goes  on,  this  irregularity  becomes  more  marked, 
in  consequence  of  effusion  of  lymph*  taking  place  between  the 
edge  of  the  pupil  and  the  capsule  of  the  lens.  The  insidious 
manner  in  which  this  fibrinous  effusion  occurs  affords  a  marked 
contrast  to  the  rapidity  with  which  large  masses  of  yellow  or 
reddish-yellow  lymph  show  themselves  on  the  edge  of  thd 
pupil  in  syphilitic  iritis. 

I  have  already  noticed  the  neuralgia  throughout  the  region 
supplied  by  the  ophthalmic  division  of  the  fifth  nerve,  which 
attends  an  acute  attack  of  rheumatic  iritis.  There  is  also  veiy 
firequently  considerable  febrile  disturbance,  the  urine  beblg 
loaded  with  lithates. 

The  majority  of  cases  do  not  present  such  acute  symptoms  as 
those  just  described,  but  pursue  a  more  chronic  course.  The 
injection  of  the  sclerotic  being  less  general,  the  vascular  aane 
arotmd  the  cornea  is  better  marked ;  there  is  little,  if  any,  into- 
lerance of  light  or  lacrymation,  and  instead  of  severe  neuralgia 


*  In  describing  iritis,  I  shall  frequently  have  occasion  to  speak  of  that 
exudation  from  its  vessels  which  constitutes  the  most  serious  feature  of  the 
disease,  by  forming  adhesions  between  the  pupillary  margin  and  the  capsola  of 
the  lens,  or  wholly  blocking  up  the  area  of  the  pupil  with  opaque  membrtiMb 
Whether  this  exudatum  becomes  itself  converted  into  fibrous  tissue,  or  whether 
it  only  influences  the  cells  of  the  tissue  among  which  it  is  effused,  and  cauaet 
new  cells  to  be  developed  from  those  already  existing,  is  a  physiologied 
question  which  can  hardly  be  decided.  I  have  used  the  term  'lymph'  to 
describe  this  eaiidatumy  because  the  word  is  familiar  to  all  my  readers,  and  If 
sanctioned  by  long  usage. 
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in  the  fifth  neire,  there  is  only  a  dnll  aching  pain  in  and  around 
the  eyebalL 

But,  whether  the  iritis  be  acute  or  chronic,  there  is  still  the 
same  danger  of  effusion  of  lymph  into  the  area  of  the  pupil,  and 
this  danger  is,  as  I  have  said,  all  the  greater  on  account  of  the 
gnMlnal  and  insidious  manner  in  which  the  effusion  takes  place. 
To  check  this  is  the  main  object  to  be  kept  in  view. 

Treaimeni. — If  the  earl j  stage  of  acute  rheumatic  iritis  be 
attended  with  severe  neuralgia,  as  is  frequently  the  case,  the 
treatment  will  be  much  the  same  as  that  which  I  have  described 
in  Chapter  Y.,  as  suitable  to  acute  inflammation  of  the  sclerotic. 
In  some  patients  iodide  of  potassium,  in  others  colchicum,  will 
be  of  most  service ;  while  some  cases,  characterised  by  visible 
enlargement  of  the  veins  of  the  iris,  yield  to  turpentine.  I  have 
Qsoally  given  the  Chian  turpentine  in  substance,  as  pills,  four 
gnins  three  times  a  day.  The  condition  of  the  pupil  must  be 
cuefdlly  scrutinised  from  day  to  day;  and  if  it  be  found  irregu- 
lar and  angular,  or  if  any  brownish  tags  appear  to  be  forming 
ttt  its  edge,  mercury  muBt  at  once  be  given.  Two  grains  of 
odomel,  with  a  third  or  half  a  grain  of  opium,  may  be  taken 
night  and  morning ;  and  should  any  tenderness  of  the  gums 
begin,  the  quantity  ought  at  once  to  be  diminished ;  for  if  sali- 
vition  be  allowed  to  occur,  the  neuralgia  is  almost  certain  to 
letom,  and  the  mercury,  which  in  small  doses  was  so  beneficial, 
begins  at  once  to  exert  its  depressing  influence.  In  delicate 
■objects  it  is  often  very  useful  to  give  a  dose  of  bark — Battley's 
liquor  cinchonse  or  quinine — in  the  middle  of  the  day,  during 
the  time  the  mercury  is  being  taken.  During  the  inflammatory 
stage  the  pupil  is  to  be  kept  rmder  the  action  of  atropine. 

It  is  almost  impossible  to  lay  down  precise  rules  about  diet. 
It  should  not  be  low — that  is  to  say,  innutritions — but  light 
and  easily  digestible :  soup,  bread-and-milk,  farinaceous  food  of 
Tarious  kinds,  with  or  without  a  proportion  of  meat,  according 
to  the  patient's  digestive  powers  and  previous  habits.  Stimu- 
lants should  be  given  only  in  such  quantities  as  may  be  necessary 
to  sustain  the  circulating  forces.  Feeble  and  depressible  persons 
may  require  a  certain  amount  of  dry  wine,  or  diluted  spirit, 
while  those  addicted  to  habitual  indulgence  may  only  eliminate 
the  rheumatic  poison  which  they  have  stored  up  in  their  blood, 
by  abstinence  from  the  alcohol  and  sugar  they  have  so  long 
abused. 

Occasional  steaming  of  the  eye  over  hot  water  is  the  rrn 
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soothing  local  application,  and  where  nenialgia  is  present,  is  pm 
ferable  to  fomentation  by  means  of  wetted  compresses. 

Leeches  to  the  temples  may  occasionally  be  found  nsefol  d 
the  onset  of  an  acute  attack ;  but  where  neuralgia  exists  thq 
commonly  do  harm,  and  they  should  never  be  applied  to  feeUl 
and  depressible  subjects,  or  those  liable  to  erysipelas.  Blistea 
also  have  the  disadvantage  of  exasperating  neuralgia.  They  aii| 
however,  very  serviceable  in  the  chronic  form  which  often  m& 
ceeds  the  acute  attack,  and  they  certainly  aid  in  removing  tld 
haziness  of  the  cornea,  which,  if  not  promptly  dispersed,  is  a|l 
to  become  permanent. 

Syphilitic  Ieitis. 

Inflammation  of  the  iris  originating  in  syphilis  is  veq 
frequently  associated  with  other  forms  of  secondary  or  tertuun 
disease,  especially  with  eruptions  on  the  skin.  It  is  by  fisur  tlif 
most  marked  kind  of  iritis,  and  is  characterised  by  a  tendeofl) 
to  rapid  and  abundant  inflammatory  exudation  on  the  iii% 
especially  about  the  edge  of  the  pupil,  in  which  situation  yeOoii^ 
reddish-yellow,  or  nearly  red  nodules  sometimes  attain  to  sodi 
a  size  as  almost  to  close  up  the  pupillary  area.''*' 

The  cornea  is  either  clear,  or  marked  throughout  its  lowai 
half  by  very  minute  dots,  of  a  pale  buff  tint.  These  dots  areil 
small  as  if  pricked  in  with  the  point  of  a  pin,  and  are  so  dos^ 
set  together  as  to  suggest  to  a  superficial  observer  the  idea  <rfl 
faint  cloudy  haze.  It  often  happens,  however,  that  even  then 
minute  dots  are  wholly  absent,  and  the  cornea,  during  an  aeoiv 
attack  of  iritis,  remains  perfectly  transparent. 

There  is  always  a  vascular  zone  in  the  sclerotic,  but  not  that 
generally  diffused  redness  of  the  eyeball  so  frequently  preseirf 
ill  rheumatic  iritis.  Neither,  as  a  rule,  is  there  intolerance  ol 
light,  which  is  one  of  the  most  marked  symptoms  of  the  rhetif 
matic  form. 

Irides  which  have  naturally  a  bluish  tint,  when  attacked 
with  syphilitic  inflammation,  appear  more  or  less  green.  This  in 
caused  by  the  presence  of  yeUow  albumen  in  the  aqueous  humoiffj 
the  admixture  of  the  yellow  and  blue  forming,  of  course,  a  greei 
tint.   This  fact  may  be  demonstrated  in  some  of  those  old  casei 


*  In  Sichel's  Iconoffraphie  (pi.  xiii  fig.  6),  is  a  good  representation  of  a  mitf 
of  lymph,  reddened  with  Tessels,  at  the  edge  of  the  pupil. 
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in  wLicli  chronic  iritis  lias  attacked  an  eje  again  and  again, 
until  sight  has  been  lost,  nearly  all  the  tissues  having  undergone 
a  morbid  change.  K  in  such  a  case  the  cornea  be  carefully 
punctured  with  a  broad  needle,  and  the  fluid  of  the  anterior 
chamber  caught  in  a  spoon,  the  application  of  heat  will  at  once 
•how  the  presence  of  albumen ;  and  if  the  iris  have  been  origin- 
ally bluish,  that  colour  will  be  restored  as  soon  as  the  last 
drop  of  the  yellow  fluid  has  drained  away  from  the  anterior 
chamber. 

When  a  patient  has  syphilitic  iritis  for  the  first  time,  it  may 
attack  both  eyes  together,  or  may  be  limited  to  one  eye.  Wlien 
relapses  occnr,  the  inflammation  usually  affects  the  right  and 
left  eye  alternately  ;  and  these  attacks  may  come  on  without  the 
patient  having  contracted  any  fresh  primary  disease. 

Syphilitic  iritis  is  so  much  modified  by  the  condition  of  the 
patient,  that  the  surgeon  must  take  care  not  to  form  to  himself 
•ny  arbitrary  idea  of  the  appearances,  or  expect  to  find  in  every 
cue  the  strongly-marked  and  unmistakable  proofs  afforded  by 
large  nodules  of  exudation  around  the  pupil.  In  fact,  iritis  may 
exist  to  such  an  extent  as  to  produce  serious  and  permanent 
obstruction  to  the  pupil,  without  any  development  of  these 
nodules.  In  some  cases  the  lymph  is  uniformly  distributed 
tround  the  margin  of  the  pnpil,  which  then  assumes  a  thickened 
ring-like  appearance,  the  rest  of  the  iris  exhibiting  little,  if  any, 
demtion  from  its  healthy  aspect.  The  loss  of  its  mobility,  how- 
erer,  is  always  well  marked,  even  in  the  slighter  cases ;  and, 
indeed,  the  sluggishness  or  total  immobility  of  the  pupil,  when 
exposed  to  light,  is  one  of  the  most  valuable  diagnostic  signs  of 
iritis  in  its  early  stage.* 

Occasionally  the  nodules  of  lymph,  instead  of  appearing  on 
the  edge  of  the  pupil,  are  situated  on  the  greater  circle  of  the 
iris,  in  the  re-entering  angle  formed  between  it  and  the  cornea. 
Sach  cases  are  comparatively  rare. 

In  every  case  of  iritis,  the  surgeon  should  most  carefully  ex- 
amme  the  area  of  the  pupil,  to  determine  whether  it  be  or  be  not 
overspread  with  lymph.  This  sometimes  exists  merely  as  a  very 
tliin  film,  which  may  escape  detection,  unless  light  be  concen- 


*  I  cannot  point  out  any  really  good  representation  of  iritis  in  its  early 
rtage.  Indeed,  it  is  hardly  possible  for  an  artist  to  convey  a  true  notion  of 
the  delicate  changes  in  form  and  colour  which  characterise  the  disease  at 
thtt  period. 
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trated  upon  it  by  means  of  a  lens  of  short  focus.  Such  a  film, 
however,  if  not  speedily  removed  by  proper  treatment,  wiD 
rapidly  become  thickened  by  fresh  deposits,  and,  growing  moii 
and  more  opaque  week  by  week,  will  eventually  form  a  seriov 
obstacle  to  the  transmission  of  light. 

The  so-called '  closure  of  the  pupil,' justly  regarded  as  the  nuMi 
serious  termination  of  unchecked  iritis,  is  caused  partly  by  till 
nodules  of  lymph  which  are  thrown  out  upon  the  margin  of  fltf 
pupil,  and  unite  it  to  the  capsule  of  the  lens  (synechia  po^terw^ 
and  partly  by  fluid  exudation  of  the  same  inflammatory  Idndi 
which  overspreads  that  portion  of  the  capsule  corresponding  to 
the  pupillary  area.  This  exuded  fluid,  as  it  solidifies,  forms  os*- 
ganised  connections  with  the  nodular  deposits  on  the  edge  of 
the  pupil,  and  eventually,  by  its  contraction,  draws  the  margia 
of  the  pupil  together,  and  permanently  blocks  up  its  greallj 
diminished  space  with  a  tough,  firm,  and  opaque  membrane.* 

Treatment — From  what  has  been  said,  it  will  be  seen  that  tbli 
leading  principle  in  the  treatment  of  syphilitic  iritis  consists  in 
procuring  as  quickly  as  possible  the  absorption  of  the  lymph 
which  has  been  effused  in  and  around  the  pupil.  To  effect  tli]% 
the  most  powerful  agent  is  mercury.  But  when  we  consider  fhft 
variety  of  constitution  in  patients  attacked  with  syphilitic  iiiti% 
the  impaired  state  of  general  health  they  frequently  exhibit,  im 
consequence  of  venereal  taint,  and  the  period  at  which  the  iriiit 
sometimes  occurs — namely,  while  they  are  only  just  recovering 
from  the  debilitating  effects  of  salivation — it  is  evident  that,  in 
a  treatise  like  the  present,  little  more  can  be  done  than  to  indi^ 
cate  the  outlines  of  treatment,  and  that  the  judgment  and  taot 
of  the  surgeon  must  be  brought  to  the  careful  study  of  each 
individual  case. 

When  a  recent  case  of  syphilitic  iritis  comes  before  us  in  a 
patient  of  good  general  power,  we  may  at  once  order  two  grains 
of  calomel,  with  a  third  or  half  a  grain  of  opium,  to  be  taken 
night  and  morning ;  first  clearing  the  bowels,  if  necessary,  by  a 
rapidly-acting  aperient.  In  private  practice,  where  our  patients 
are  not  necessarily  exposed  to  the  weather,  the  calomel  may  be 
given  more  frequently,  but  in  smaller  doses ;  a  grain,  for  in- 
stance, every  four  hours,  combined  with  just  enough  opium  to 
prevent  purging. 

•  This  form  of  obstruction  is  sometimes  called  '  spurious  cataract ; '  but  ths 
*-^^rai  is  manifestly  improper,  as  the  word  *  cataract '  should  be  strictly  limited  to 
ity  of  the  lens  itself. 
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The  effect  of  the  mercury  must  be  judged  of  bj  the  state  of 
ihe  eye,  not  by  the  soreness  of  the  gums.  Indeed,  I  look  upon 
Mieness  of  the  mouth  as  a  condition  to  be  always  avoided,  if 
possible ;  never  to  be  willingly  produced,  as  is  so  often  the  case. 
As  soon,  therefore,  as  the  gums  begin  to  be  at  all  affected,  the 
olomel  is  to  be  given  less  frequently ;  the  absorption  of  the 
Ijmph  in  the  pupil  being  the  test  of  the  mercury  having  been 
eflEbctuaL  The  two-grain  pills  may  be  taken  once  instead  of 
twice  a  day ;  the  gram  every  four  hours  changed  to  the  same 
quantity  every  twelve  hours,  and  then  taken  at  twice  that  in- 
teryal  of  time. 

A  patient  sometimes  comes  before  us  with  recent  iritis,  which 
has  come  on  while  he  was  actually  under  the  influence  of  mer- 
euiy,  given  for  venereal  disease.  What  are  we  to  do  in  such  a 
cue?  Perhaps  we  shall  find  that  the  patient,  while  taking  the 
aercnry,  has  been  kept  on  very  low  diet,  deprived  of  all  animal 
togdj  and  restricted  to  *  slops.'  In  that  case,  the  mere  change 
to  a  better  diet — animal  food  and  other  nutriment  being  given, 
with  a  moderate  quantity  of  the  stimulant  to  which  he  has  been 
iocostomed — will  often  effect  a  surprising  change,  and  stop 
the  further  effusion  of  lymph ;  while  iodide  of  potassium,  with 
bark,  or,  if  the  patient  be  extremely  depressed  by  the  mercury, 
even  quinine  alone,  will  at  once  cause  absorption  of  the  lymph 
to  begin. 

Or  a  directly  opposite  state  of  things  may  exist.  The  patient 
may  have  sought  relief  from  the  depressing  effects  of  too  much 
mercury  by  indulging  in  stimulants,  and  in  this  way  may  have 
induced  an  irritable  condition  of  the  circulation,  quite  incompa- 
tible with  a  due  interchange  of  material  in  the  system.  Eestric- 
tuHi  of  stimulants  within  due  bounds  will  be  as  essential  in  this 
case  as  their  use  had  been  in  the  case  of  the  ill-nourished  aud 
uuemic  patient. 

If  a  patient  has  been  attacked  with  syphilitic  iritis  while  under 
the  depressing  influence  of  too  much  mercury,  given  for  general 
syphilis,  and  it  has  been  found  necessary  to  suspend  the  use  of 
the  mercury  until  tonics  and  a  change  of  diet  should  have  im- 
proved his  general  health,  we  shall  often  find,  that  by  resuming 
the  mercury  in  small  doses,  while  at  the  same  time  we  coutiuue 
the  tonics,  the  iritis  will  yield,  although  it  may  have  resisted  the 
large  doses  which  had  been  given  under  circimistances  of  over- 
itimolation  or  deficient  nutrition. 

Turpeniine  was  recommended  by  Carmichael,  as  a  substitr 
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for  mercury,  in  those  cases  to  which  I  have  alluded  as  misuitaU 
for  the  administration  of  the  latter,  on  account  of  general  dc 
bility.  I  have,  however,  found  more  benefit  fi-om  the  use  c 
iodide  of  potassium,  or  even  of  very  small  doses  of  mercm] 
combined  vnth  tonics  and  improved  diet,  as  above  described, 
have  sometimes  found  turpentine  of  service  in  cases  of  zfaei 
matic  iritis,  characterised  by  hyperemia  of  the  iris  and  sdi 
rotic,  but  imattended  with  much  disposition  to  effusion  i 
lymph. 

Whether  the  iritis  be  treated  with  mercury  or  not,  the  pap 
is  to  be  kept  dilated  by  means  of  atropine. 

Syphilitic  iritis  has  often  a  tendency  to  become  ckranie ;  ead 
relapse  being  characterised  by  a  slight  sclerotic  zone,  a  yeDoU 
ness  of  the  aqueous  fluid,  giving  a  greenish  tint  to  blue  irida 
general  dimness  of  sight,  and  a  slight  filmy  deposit  in  the  u% 
of  the  pupil.  This  chronic  form  is  chiefly  found  in  patied 
who  are  the  subjects  of  tertiary  syphilis,  and  a  carefial^ 
regulated  course  of  iron  often  affords  the  best  means  of  tred 
nient. 

In  describing  iritis,  I  have  hitherto  spoken  only  of  thfll 
changes  which  are  visible  under  ordinary  observation;  bi 
the  ophthalmoscope  has  demonstrated  to  us,  what  we  formed 
could  only  guess  at,  namely,  that  in  so-called  iritis  the  reM 
is  often  more  seriously  affected  than  even  the  iris  itself. 

To  attempt  to  examine  the  retina  during  an  acute  attack  i 
iritis,  would  be  not  only  useless,  but  injurious ;  for  the  lympi 
deposited  in  the  pupil,  and  perhaps  in  the  vitreous  humour  alM 
would  prevent  any  clear  view  of  the  parts  behind ;  while  fli 
glare  of  light  would  be  almost  certain  to  increase  the  aliead 
existing  hypersemia  of  the  organ.  We  often,  however,  have  fb 
ox3portunity  of  examining  the  retina  after  all  inflammation  hi 
passed  away,  leaving  the  cornea,  lens,  and  vitreous  humon 
transparent.  We  can  then  fully  appreciate  the  close  connectaa 
between  syphilitic  inflammation  of  the  iris  and  of  the  retini 
and  understand  why  it  is,  that  in  cases  of  so-called  *  iritis,'  111 
dimness  of  vision  is  often  out  of  all  proportion  to  the  changes  i 
and  about  the  iris. 

One  of  the  sequelae  of  iritis  (I  use  the  word  *  iritis  *  in  il 
more  extended  sense),  is  a  cloudy  condition  of  the  vitreous  hi 
mour,  in  which  filaments  and  shreds,  varying  in  shape  and  sis 
float  freely  in  every  direction.  These  bodies,  although  resll 
whitish,  of  course  appear  black,  or  nearly  so,  when  seen  againi 


SYPHILITIC  IRITIS  IN  INTANTS.  107 

fhe  illmninated  retina.  They  appear  to  be  inflammatory  depo- 
Bts,  intermixed  in  some  instances  vfith  broken-up  hyaloid 
iiembrane. 

The  retina  presents  still  more  varied  marks  of  syphilitic  in- 
flunmation.  The  optic  nerve  appears  greatly  enlarged,  irregu- 
kr  in  its  outline,  and  of  a  homogeneous  whitish  texture.  It  is 
probable  that  in  such  cases  we  do  not  see  the  real  tissue  of  the 
optic  nerve,  but  only  a  layer  of  lymph  overlying  it.  The  vessels 
emerging  from  the  nerve  are  small  and  shrunken.  Large,  irre- 
gular, white  patches  are  scattered  over  the  retina,  in  some  cases 
involving  the  greater  part  of  its  surface.  These  appear  to  be 
portions  of  the  nervous  coat  infiltrated  with  lymph,  and  no 
kmger  permeated  by  vessels.  Patches  and  dots  of  black  pig- 
ment are  frequently  seen  scattered  over  and  among  these  opaque 
portions  of  the  retina.     (Plate  II.  fig.  1.) 

Hence,  it  appears  that  syphilitic  inflammation,  when  it  attacks 
fihe  eye,  may  exhibit  its  chief  phenomena  in  the  iris,  involving 
file  retina  only  to  a  very  slight  extent ;  or  both  structures  may 
be  equally  affected ;  or  lastly,  the  retina  may  suffer  in  such  a 
degree  as  almost  to  become  useless,  while  the  iris  shows  little, 
if  any,  sign  of  inflammation,  and  the  patient  is  hardly  aware 
of  the  eye  being  the  subject  of  disease,  until  vision  is  found  to 
be  almost  lost. 

Syphilitic  Ieitis  in  Infants. 

Iritis  is  one  of  the  rarest  forms  in  which  hereditary  syphilis 
manifests  itself  during  infancy.  The  careful  researches  of  Mr. 
Hutchinson,*  however,  have  shown  that  it  is  not  quite  so  rare 
as  has  been  supposed ;  and  it  probably  often  escapes  notice  on 
account,  as  he  observes,  of  the  very  small  amount  of  local  symp- 
toms which  it  causes,  coupled  with  the  fact  that  infants  usually 
keep  their  eyes  shut.  Within  the  last  ten  years  I  have  seen  but 
five  or  six  cases  of  syphilitic  iritis  in  infants,  among  the  many 
thousands  of  patients  whom  I  have  treated  at  the  Moorfields 
EospitaL  Some  of  these  infants  presented  the  stunted  and  un- 
healthy aspect  which  usually  accompanies  inherited  syphilis; 
but  two,  whose  cases  I  have  elsewhere  reported  in  full,t  were 
well-grown  children. 

•  The  result  of  Mr.  Hutchinson's  observations  is  given  in  A  dintcal  Meinoir 
m  tertmn  Diteases  of  the  Eye  and  Ear,  consequent  on  Inherited  Syphilis,  &c.  180;5. 

+  A  Gmde  to  the  Practical  Study  of  Diseases  of  the  Eye,  2nd  edit.  1859, 
^149. 
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One  of  the  most  striking  peculiarities  of  iritiB  in  infiuita  is 
very  slight  development  of  a  sclerotic  zone,  that  unfailing 
of  iritis  in  the  adult.     Indeed,  in  some  of  the  cases  I  have 
sclerotic  redness  could  hardly  be  said  to  exist. 

The  infant  at  the  age  of  from  two  to  ten  months  is  a1 
with  copper-coloured  eruption ;  perhaps  also  with  macons 
eles  about  the  genitals,  aphthse  in  the  mouth,  and  '  sni 
The  eyelashes  fall  off,  and  sometimes  the  nails  also  are 
detached.     In  some  cases  the  skin  presents  a  peculiar  di 
tint,  and  is  wrinkled  and  scurfy. 

The  lymph  does  not  assume  the  form  of  solid  tul 
masses  on  the  edge  of  the  pupil,  as  in  the  adult,  but  either 
the  area  of  the  pupil,  as  a  pale  yellow  semi-fluid  mass,  or 
down  to  the  bottom  of  the  anterior  chamber,  like  ordinary  k 
pyon.     In  one  of  the  cases  I  saw,  the  lower  half  of  the  iris 
completely  hidden  by  a  nodular  mass  of  lymph,  of  a  pale 
tint,  which  came  into  contact  with  the  cornea,  and  compL 
filled  the  anterior  chamber  as  high  up  as  the  middle  of 
pupil.*    In  another  case,  the  effused  lymph — for  such  it 
to  be — was  scattered  all  over  the  lower  half  of  the  iris  in 
form  of  little,  greyish-white,  semi-transparent  granules, 
grains  of  coarse  sand.     The  pupil  was  fringed  with  the 
kind  of  deposit. 

Treatment. — Before  speaking  of  any  special  medicines  for  i 
fants  affected  with  syphilitic  iritis,  I  would  remark  on  the  abiC 
lute  necessity  for  theii*  being  suckled,  and  not  brought  up  1i 
hand.     The  milk  of  a  healthy  wet-nurse  would  of  course  beini 
nitely  preferable  to  that  of  an  infected  mother ;  but  in  the  lowi^ 
classes  of  society,  among   whom    this    disease  is  almost  eM^ 
clusively  met  with,  the  services  of  a  wet-nurse  can  hardly  U 
obtained. 

Mercury  should  at  once  be  given;  and  as  hydr.ccretfl,  isverymif 
certain  in  its  chemical  composition,  I  always  make  use  of  calome^ 
giving  from  a  quarter  of  a  grain  to  half  a  grain  night  and  mam* 
ing.  The  effect  of  the  medicine  must  be  carefully  watched  firon 
day  to  day,  and  as  soon  as  the  lymph  begins  to  disappear  from  tin 
eye,  and  the  cutaneous  eruption  to  fade,  the  dose  may  be  gradu 
ally  diminished ;  but  it  will  often  be  necessary  for  the  mercuiifl 


*  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,  2nd  edit.  1861 
p.  149,  iig.  a. 
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mercury  ?     Used  ignorantly,  as  we  too  often  see  it  used,  mercm] 
is  a  fearful  curse  to  mankind ;  but  moderately  and  judicional] 
used  it  is  one  of  our  greatest  blessings.     If  patients  with  iritii 
are  to  be  so  impregnated  with  mercury  that  profuse  saliyatioi 
and  all  the  other  miseries  of  mercurial  poisoning  are  induce^ 
they  may  well  pause  before  submitting  to  a  remedy  almost  as  bad 
as  their  disease.     But  this  kind  of  mercurial  treatment  is  nerer 
necessary.    Those  cases  of  iritis  commonly  do  best  where  the 
mouth  has  not  even  been  made  tender,  and  therefore  there  is  no 
real  necessity  for  the  attempts  that  are  being  constantly  made  to 
treat  iritis  without  mercury.     We  are  often  told  that  iritis 
get  well  without  it — ^and  so  no  doubt  it  will,  in  a  certain  8* 
get  well  without  any  treatment  at  all.     But  what  is  meant 
*  getting  well?'    A  wound  gets  well  when  a  sufScient  di 
of  organisable  material  has  taken  place  between  the  diridei 
surfaces ;  and  the  denser  the  cicatrix,  the  more  thorough  ii  tk 
cure.     Or  a  case  of  hydrocele  *  gets  well '  when  the  walls  of  tt 
sac  are  thoroughly  glued  together  by  abundant  inflammatoi| 
deposit.     But  the  eye  is  in  one  respect  a  wholly  exception! 
organ.     Once  let  its  transparent  tissues  become  opaque, 
then,  although  the  eye  may  in  a  certain  sense  have  reco' 
from  an  inflammatory  attack,  the  function  of  the  organ  is  i 
paired  or  destroyed.     The  treatment  of  iritis  consists  in  s] 
preventing  the  formation  of  patches  or  films  of  inflammatoci 
deposit  in  the  transparent  media  of  the  eye,  and  if  mercury  hii 
the  invaluable  property  of  doing  this,  it  seems  criminal  in  Ik 
surgeon  to  neglect  the  use  of  it.* 

It  is  a  curious  fact  that  in  certain  persons  the  application  < 
sulphate  of  atropia  to  the  conjunctiva  will  set  up  all  the  synii 
toms  of  acute  catarrhal  ophthalmia.  I  do  not  speak  of  wM 
tions  to  which  a  few  drops  of  acid  or  of  alcohol  have 
added.  Such  additions,  I  know,  are  sometimes  made; 
they  are  as  unnecessary  as  they  are  irritating,  for  well- 
sulphate  of  atropia  is  quite  soluble  in  distilled  water.  Ull 
first  instance  of  my  meeting  with  this  efiect  of  atropine  00 
curred  several  years  ago,  in  a  hospital  in-patient  who  nsM 
drops  from  the  same  solution  that  was  being  dispensed  at  tbi 
time  to  many  hundreds  of  others,  none  of  whom  experienoei 
any  similar  inconvenience.     As  soon  as  the  drops  were  discon- 


*  Remarks  on  the  use  of  atropine  in  iritis  almost  identical  with  the  ab(rf%j 
were  to  have  heen  added  to  the  third  edition  of  my  Guide  to  the  Simi^  ^ 
Diseases  of  the  Et/e,  1866,  but  by  inadyertence  they  were  not  sent  to  ihepiinte 
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t&ned,  the  conjunctival  inflammation  rapidly  subsided,  and  it 
UBS  again  excited  bj  a  reapplieation  of  the  atropine.  I  have 
leoently  met  with  another  case,  in  which  great  irritation,  both 
xf  the  eye  and  eyeUds,  followed  the  use  of  drops  which  I  myself 
Implied  and  knew  to  be  perfectly  neutral. 


Sequels  of  Iritis. 

Besides  the  changes  already  mentioned  as  resulting  firom 
iritis,  such  as  obstruction,  or  closure  of  the  pupil,  the  inflamma- 
iicm  is  sometimes  followed  by  degeneration  of  structure,  which 
more  or  less  involves  the  whole  tissue  of  the  iris. 

Chronic  iritis,  for  instance,  in  a  cachectic  subject,  especially 
if  the  disease  has  been  allowed  to  run  on  unchecked,  is  apt  to 
boiduce  a  permanent  thickening  of  the  iris,  all  appearance  of  its 
normal  fibrous  tissue  being  lost,  and  the  veins  of  the  part 
becoming  enlarged  and  irregularly  dilated. 

On  the  other  hand,  the  constant  pressure  of  a  calcified  lens, 
which  has  become  thrust  forward  against  the  iris,  will  some- 
times induce  such  wasting  of  its  tissue,  that  the  uvea  wholly 
disappears,  and  the  thin  web  of  iris  which  remains  allows  the 
ehalky-white  lens  to  be  distinctly  seen  through  it. 

Another  consequence  of  iritis  is  the  distension  of  the  iris  into 
fouchesy  which  are  formed  in  the  following  way.  An  attack  of 
syphilitic  iritis,  left  to  itself,  or  badly  treated,  causes  the  whole 
margin  of  the  iris  to  adhere  to  the  capsule  of  the  lens ;  the 
pupillary  area  b^ng,  at  the  same  time,  very  small,  and  filled  up 
with  opaque  deposit.  All  communication  between  the  anterior 
and  the  posterior  aqueous  chamber  is  cut  off;  and  the  aqueous 
fluid  secreted  in  the  latter  cavity,  not  being  able  to  pass  through 
the  pupil  into  the  anterior  chamber,  accumulates  behind  the  iris, 
and  gradually  distends  and  presses  it  forwards ;  the  pupillary 
margin  meantime  being  prevented  from  advancing  with  the 
rest  of  the  iris  in  consequence  of  its  union  with  the  capsule. 

Kthe  uveal  surface,  except  just  at  the  edge  of  the  pupil,  be  free 
from  adhesion,  the  whole  anterior  surface  of  the  iris  forms  one 
convex  mass,  with  a  deep  depression  at  its  centre,  in  the  position 
of  the  closed  pupil ;  but  if  the  uvea  be  here  and  there  adherent 
to  the  capsule  of  the  lens,  the  iris  at  those  spots  remains 
retracted,  like  the  pupil,  whUe  intervening  portions  of  iris  are 
thrown  into  a  series  of  pouches  which  may  almost,  or  quite, 

TOii.  in.  I 
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touch  the  cornea.     These  pouched  portionB  of  iris  lose  then 
fibrous  appearance,  and  have  a  dark  slaty  tint. 

Vision,  in  such  cases,  is  reduced  to  mere  perception  of  light; 
but,  provided  the  retina  be  sound,  excellent  sight  can  often  be 
restored  by  means  of  a  careUdly-planned  and  sldlfully-ezeciiiei 
artificial  pupil. 

In  cases  of  long-continued  iritis,  combined  with  disease  of 
the  choroid,  and  of  the  anterior  portion  of  the  sclerotic,  tbs 
iris  not  only  becomes  united  to  the  capsule,  and  bulges  forwazdi 
in  the  manner  just  described,  but  the  fluid  secreted  in  Ari 
posterior  aqueous  chamber,  continuing  to  accumulate,  exerill 
pressure  on  the  anterior  portion  of  the  sclerotic,  and  stretchol 
its  weakened  tissue.  This  gradually  yields,  and  forms  ^ 
staphyloma  sderotxcoe^  a  tense  bluish-black  prominence,  streakai 
with  the  widely-separated  whitish  lines  of  the  sclerotic  tAam 
At  first,  while  the  prominence  is  small,  it  is  usually  sit 
at  the  upper  part  of  the  globe,  just  behind  the  cornea ;  but  1 
distension  may  go  on  until  the  whole  of  the  sclerotic, 
the  line  of  insertion  of  the  recti  muscles  and  the  margin  of  i 
cornea,  forms  one  bulging  lead-coloured  swelling.  Staphyhmii 
scleroticcB  is  always  a  sign  of  the  deeper  tissues  of  the  eye  horiii 
suffered  from  disease,  and,  if  developed  to  any  considenb 
extent,  would  contra-indicate  operations  for  artificial  pupil 
cataract. 

Cysts  of  the  iris. — In  very  rare  cases  a  punctured  wound 
the  iris,  near  its  ciliary  attachment,  has  been  followed  by  a  cjil 
like  expansion  of  its  substance,  in  consequence,  apparentlji 
the  fluid  of  the  posterior  aqueous   chamber  finding  its  w 
between  the  uvea  and  the  fibrous  tissue  of  the  iris. 

These  cysts  present  a  dark  slaty  tint,  which  nearly  approaohl 
to  black  when  their  walls  become  very  thin.  The  treatment! 
these  cases  is  often  extremely  troublesome,  on  account  of  11 
readiness  with  which  the  expanded  iris-tissue  reunites  afli 
being  lacerated.  When  the  lens  is  in  situ^  and  transparenti  Ik 
difficulty  is  greatly  increased.* 

Opeeations  on  the  Ieis  pok  Abtifioial  Pupil, 

I 

Many  of  the  diseases  and  injuries  affecting  the  iris  and  conNi 
described  in  the  foregoing  chapters,  produce  complete  dosuieoi 

*  See  a  case  reported  at  length  in  my  Guide  to  the  Study  of  Dia&ases  ff  A 
Eye^  2nd  edit.  1869;  p.  408. 
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lapil,  while  others  either  cause  it  to  become  displaced  from 

atitral  position,  or  leave  it  more  or  less  completely  hidden 

ad  a  dense  corneal  opax'ity. 

H  operations  for  the  relief  of  such  obstructions  or  mal-posi- 

I  of  the  pupil  may  be  suitably  described  in  this  place  ;  while 

operation  on  the  iris,  for  the  cure  of  glaucoma,  must  be 

rred  until  that  disease  has  been  considered* 

ba  t*frm  Artijicial  Pupil  must  be  understood  to  include  not 

Ermation  of  a  new  aperture  in  the  iris,  when  the  por- 
g  the  natural  pupil  has  prolapsed  through  a  breach 
ea,  but  also  the  reopening;  or  the  enlargement  of  the 
tnl  pupil  when  obstructed  by  inflammatory  deposit  j  or  the 
boement,  towards  a  transparent  part  of  the  cornea,  of  a 
It  which  has  become  overshadowed  and  hidden  behind  a 
^  corneal  opacity. 

lefare  attempting  any  form  of  operation  for  artificial  pupil, 
|iQi]geon  most  make  himself  thoroughly  acquainted  mntli 
^Etsiory  of  the  case,  and  especially  aaeertain  for  himself  the 
NrtDg  conditions : 

int,  whether  the  eye  perceives  light :  mere  obliteration  of 
|l  will  not  deprive  the  eye  of  this  power,  provided  the  retina 
Dimd ;  for  we  know,  by  personal  experiment,  that  even  the 
loieflA  of  our  closed  lids  does  not  prevent  our  noticing  the 
low  of  a  hand  passing  between  our  eye  and  the  window, 
leondly,  the  presence  or  absence  of  the  lens  must,  as  fai-  as 
iUe,  be  ascertained,  and,  if  present,  whether  it  is  transparent 

iy,  the  cornea  must  be  carefiilly  examined,  as  to  its 
'  transparency. 

ly,  the  state  of  the  iris  itself  must  be  noticed.  The 
of  chronic  iritis  would  induce  the  surgeon  to  defer 
bpermtion  until  the  inflammation  had  ceased.  A  thickened 
I  i&  which  all  trace  of  its  peculiar  fibrous  structure  is  lost,  is 
^iallj  unfitted  for  an  operation,  as  it  breaks  away  under  the 
Ibfeoit  tiaction,  and,  if  cut,  the  wound  does  not  gape,  so  as 
bnn  a  permanent  aperture. 

m  a  rule,  it  is  not  desirable  to  operate  for  artificial  pupil 
la  tiiB  other  eye  is  perfect. 

he  principle,  not  to  inflict  unnecessary  injury  on  the  parts 
Liad  upon,  which  holds  good  of  every  surgical  operation, 
^■witb  peculiar  force  to  that  for  an  artificial  pupU;  for 
^%ie  portion  of  transparent  cornea  is  very  small,  and  a 

19 
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ne(vlle<ais1y  large  cicatrix  may  seriously  diminisli  the  patient'i 
field  of  vision. 

Generally  speaking,  a  small  artificial  pupil  is  more  usefbi 
than  a  large  one ;  that  is  to  say,  if  it  can  be  made  in  rach  t 
position  that  all  the  cornea  in  fh>nt  of  it  is  transpaient.  Some- 
times, however,  the  pupil  has  to  be  drawn  from  behind  aa 
opaque  corneal  cicatrix ;  and  in  that  case  it  is  only  by  mmkiog 
a  large  aperture  that  a  sufficient  portion  of  it  can  be  lendered 
available. 

Inasmuch  as  the  natural  pupil  is  placed  nearly  in  fhe  oentiB 
of  the  iris,  it  would  follow  that  a  similar  position  must  be  Ae 
most  suitable  for  an  artificial  aperture.  Various  oonsideratioii^ 
however,  may  induce  the  surgeon  to  select  a  more  periphenl 
situation ;  but  he  should  always  strive  to  approach  the  centre 
of  the  iris,  as  far  as  circumstances  will  allow. 

Peculiar  care  is  required  in  the  examination  of  those  eaieSi 
frequently  brought  under  our  notice,  in  which  the  greater  put 
of  the  cornea  apx)ears  converted  into  a  more  or  less  promii^nti 
densely  opaque,  white  cicatrix,  after  severe  purulent  or  gonop- 
rhoeal  ophtlialmia.  The  patient  may  have  good  perception  of 
light,  and  there  may  be  an  appearance  of  a  narrow  strip  of 
semi-transparent  cornea  adjacent  to  the  sclerotic,  suggestiiig 
the  possibility  of  an  artificial  pupil  being  made.  And  yet 
the  appearance  of  true  corneal  tissue  may  be  altogether  decep- 
tive. 

When  the  whole  cornea  has  been  destroyed  by  ulceration,  u 
in  severe  purulent  ophthalmia  of  infants,  or  the  gononhoBBl 
ophthalmia  of  adults,  the  iris  is  for  a  time  laid  bare ;  but  verj 
soon  exudation  takes  place  on  its  surface,  while  the  iris,  pelding 
to  the  pressure  behind,  gradually  forms  the  prominence  known 
as  staphyloma.    The  greater  part  of  this  fibrinous  coating  of  the 
iris  eventually  becomes  white  and  opaque,  and  traversed  by 
ramifying  vessels;  but   the   marginal   portion   of  the   iris  ii 
covered  by  a  semi-transparent  tissue,  united,  perhaps,  to  » 
very  narrow  ring  of  true  cornea,  just  that  portion  immediately 
connected  with  the  sclerotic.    No  space,  however,  exists  between 
this  semi-transparent,  cornea -like  tissue,  and  the  fibres  of  the 
iris  ;  and  any  attempt,  therefore,  to  make  an  artificial  pupil  in 
this  situation  would  only  end  in  disappointment. 

The  difi^erent  modes  of  making  an  artificial  pupil  may  be 
classed  under  four  heads :  laceration^  incision^  ejccision,  and 
ligature. 
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1.  Laceration. — This  consists  in  tearing  away  a  certain  por- 
tion of  the  iris  from  its  ciliary  attachment,  and  is  so  unscientific, 
clumsy,  and  ineffectual  an  operation,  that  I  should  not  even 
mention  it,  were  it  not  sanctioned  and  recommended  by  many 
continental  authorities  in  ophthalmic  surgery.  Near  the  margin 
of  the  cornea  an  incision  is  made,  through  which  a  sharp  hook 
is  introduced,  and  then  carried  across  to  the  opposite  side  of 
the  anterior  chamber.  Here  the  hook  is  stuck  into  the  iris,  and 
then  drawn  back  towards  the  corneal  wound.  This  traction 
causes  the  ciliary  attachment  of  the  iris  to  give  way ;  and  when 
the  iris  has  been  separated  to  the  extent  desired,  the  hook  is 
detached  and  withdrawn  from  the  eye. 

An  artificial  pupil  of  this  kind  involves  almost  all  the  faults 
it  is  possible  to  include  in  one  operation.  Its  position,  opposite 
to  the  margin  of  the  cornea,  is  the  worst  that  could  possibly  be 
chosen ;  the  size  of  the  rent  cannot  be  accurately  limited ;  the 
vessels  and  nerves  of  the  iris  are  torn  just  where  they  are 
largest ;  the  great  circular  vein,  surrounding  the  iris,  pours  out 
a  quantity  of  blood,  which  partly  or  whoUy  fills  the  anterior 
chamber,  and  is  not  readily  absorbed ;  if  the  lens  be  present, 
there  is  considerable  risk  of  woimding  it  with  the  hook,  which, 
in  its  withdrawal,  is  frequently  caught  in  the  corneal  incision. 
It  is  to  be  hoped  that  this  operation,  if  not  already  obsolete, 
will  speedily  be  consigned  to  the  limbo  of  exploded  surgery. 

2.  Incision, — This  is  the  oldest  form  of  operation  for  artificial 
pupil,  being  that  employed  by  Cheselden  in  a  case  commonly 
spoken  of  as  the  first  in  which  an  artificial  pupil  was  made. 
The  operation  is  founded  on  the  elasticity  of  the  fibres  of  the 
iris,  which  causes  them  to  retract  when  cut  across,  so  as  to 
leave  an  aperture  for  the  transmission  of  light  to  the  retina. 
Hence  it  will  be  seen  that  the  operation  is  likely  to  succeed  in 
proportion  to  the  state  of  tension  and  retractile  power  of  the 
iris,  and  wiU  be  inadmissible  in  those  cases  of  closure  of  the 
pupil  resulting  from  chronic  iritis,  or  any  other  disease  of  the 
iris  which  has  caused  softening  and  degeneration  of  its  tissue. 
The  operation  by  incision  would  also  be  contra-indicated  if  the 
lens  were  present,  as  injury  to  it  must  almost  inevitably  follow 
the  penetration  of  the  iris  by  a  cutting  instrument. 

The  operation,  therefore,  is  much  restricted  in  its  application, 
and  is  almost  confined  to  those  cases  in  which,  after  extraction 
of  a  cataract,  there  has  been  prolapsus  iridis  to  such  an  extent 
as  wholly  to  obliterate  the  pupil,  the  fibres  of  the  iiis  remaining 
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on  the  stretch  in  consequence  of  so  large  a  portion  beconung 
lioaled  into,  and  confounded  with,  the  corneal  cicatrix. 

The  incision  is  made  either  with  a  cutting-needle  or  a  fine 
narrow  knife,  or  else  with  scissors.  The  needle  or  knife  ii 
passed  into  the  anterior  chamber  close  to  the  edge  of  the 
cornea,  and  when  the  point  has  been  carried  a  little  beyond  ilie 
middle  of  the  iris,  the  cutting  edge  is  turned  backwards,  the 
point  is  made  to  penetrate  the  iris,  and  its  fibres  are  divided  to 
such  an  extent  as  may  be  desired.  The  needle  or  knife  is  thai 
rotate<l  into  its  original  position  and  withdrawn. 

Maunoir  *  modified  the  oi)eration  by  using  scissors  for  dividing 
the  iris ;  but  of  course  they  required  a  large  corneal  wound  fiir 
their  introduction,  and  neither  the  linear  nor  the  Y-shaped  inci- 
sion which  he  recommended  was  found  by  any  means  easy  to 
accomplish  when  the  iris  had  become  flaccid  after  the  esc^ie 
of  all  the  aqueous  humour.    If  scissors  are  employed  at  all,  the 
cannula-scissors,  invented  by  Wilde,  would  be  found  £Eur  more 
convenient  for  incising  the  iris,  as  they  may  be  so  constnicted 
as  to  cut  their  own  way  into  the  cornea,  and  fill  up  the  wound 
tlioy  make,  thus  retaining  a  good  deal  of  the  aqueous  humour. 
In  cases  where  a  very  narrow  strip  of  cornea  alone  remaini 
transparent,  after  sloughing  or  ulceration  throughout  the  reit 
of  its  extent,  it  becomes  of  the  utmost  importance  to  accompliik 
the  division  of  the  iris  with  as  little  injury  to  the  cornea 
possible.    In  such  cases  I  have  fomid  the  most  useful  instro- 
mont  to  be  a  broad  needle,  cutting  on  both  sides  for  a  short 
distance  from  its  point. 

8.  I'Jj'cmo'n. — In  cases  where  the  pupil  had  become  dram 
together,  and  its  contracted  area  blocked  up  with  an  opaque 
membrane,  in  consequence  of  iritis,  the  lens  being  imaffected, 
the  ojieration  of  incision,  either  by  the  knife  or  scissors,  was 
contra-indicated,  since  it  was  hardly  possible  to  puncture  the 
iris  with  a  cutting  instrument  without  wounding  the  lens.  The 
opTation  of  excision  therefore  became  necessary,  which  was 
]>orformed  as  follows  :  an  opening  of  suificient  size  having  been 
made  in  the  cornea,  a  forceps  was  introduced  into  the  anterior 
chamber;  its  branches  were  then  opened,  a  portion  of  iris  was 
included  between  them,  and,  being  grasped,  was  drawn  out  of 
tlio  corneal  wound,  and  cut  off  with  scissors.     The  objection  to 

Mhnniren  sur  T  Oryanmition  dc  Fin's  et  F  Opvi'ation  dv  la  Pt/piile  artt/ickliif 
Parii*,  l^<12. 
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fids  operation  was  the  difficulty  of  limiting  the  quantity  of  iris 
lemoTed ;  the  pnpil  was  usually  very  large,  and  extended  almost, 
if  not  quite,  up  to  the  border  of  the  cornea. 

The  *  blunt  hook,*  invented  by  Tyrrell,  introduced  a  more 
^'delicate  and  precise  mode  of  operating ;  and,  for  special  cases, 
has  not  been  superseded  by  any  subsequent  contrivance.  It 
leqnires  only  a  very  small  corneal  wound  for  its  introduction; 
and  it  can  be  employed  without  risk  in  cases  where  the  lens  is 
in  situ  and  transparent. 

It  is  specially  adapted  for  the  following  cases.  First,  when, 
after  extraction,  there  has  been  extensive  prolapse  of  the  iris, 
80  as  to  obliterate  all  but  a  very  small  vestige  of  the  pupil. 
Secondly,  when,  in  consequence  of  iritis,  the  whole  pupiDary 
margin  has  become  adherent  to  the  capsule,  the  peripheral 
portion  of  the  lens  itself  remaining  transparent.  And,  lastly, 
when  the  iris  is  perfectly  healthy,  but  the  pupil  is  hidden  behind 
a  dense  central  opacity  of  the  cornea,  the  rest  of  the  cornea 
remaining  clear. 

a.  In  a  case  such  as  I  have  alluded  to  under  the  first  head, 
we  will  assume  the  lens  to  have  been  extracted  through  an  up- 
ward section  of  the  cornea.  The  artificial  enlargement  of  the 
pnpil  would  be  made  in  the  folloviring  manner :  the  lids  being 
held  apart  with  a  spring-wire  speculum,  the  surgeon  steadies 
the  globe  by  nipping  up  with  a  forceps  a  little  fold  of  the  oculnr 
conjunctiva,  just  above  the  upper  edge  of  the  cornea ;  he  holds 
in  the  other  hand  the  broad  cutting-needle,  which  he  passes 
through  the  lower  edge  of  the  cornea,  close  to  its  junction  with 
the  sclerotic.  If  the  width  of  the  blade  be  properly  proportioned 
to  the  size  of  the  hook,  a  simple  puncture  will  suffice ;  but  if  the 
needle  be  narrow,  its  edges  may  be  used  to  enlarge  the  wound 
to  a  sufficient  extent.  The  needle  should  now  be  gently  with- 
drawn ;  not  with  a  jerk,  as  such  a  movement  is  usually  followed 
by  a  spurt  of  aqueous  humour,  and  it  is  important  to  retain  as 
much  of  that  fluid  as  possible.  The  surgeon  then  takes  the 
blunt  hook,  and  passes  it  in  through  the  corneal  wound,  the 
flat  side  of  the  hook  coming  in  contact  with  the  iris.  The  in- 
strument, held  in  this  position,  is  rapidly  passed  upwards,  until 
its  extremity  reaches  the  small  pupillary  opening;  then  the 
handle  is  rotated  so  as  to  allow  of  the  lower  edge  of  the  displaced 
pupil  being  firmly  caught  in  the  bend  of  the  hook ;  gentle  trac- 
tion is  then  made,  and  at  the  same  time  the  handle  is  again  ro- 
tated in  such  a  manner  that  the  short  bent  portion  faces  directly 
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forwards.  It  is  only  in  this  position  that  the  hook  can  be^riik 
drawn  through  the  corneal  wound  without  catching  in  it;  aol 
it  is  for  the  want  of  attending  to  this  little  manoeuvre  thatthiai 
who  use  the  blunt  hook  so  frequently  find  a  difficulty  in  wifl^ 
drawing  it.  When  the  hook,  holding  the  iris,  has  been  &oi^ 
brought  out  of  the  wound,  an  assistant,  with  a  pair  of  fin 
scissors,  snips  through  the  iris,  close  to  the  hook,  if  a  goo 
portion  of  iris  has  been  secured ;  but  should  the  iris  have  tod 
and  only  a  small  portion  been  vrithdrawn,  it  may  be  deaziU 
to  cut  through  it  close  to  the  cornea.  Sometimes  the  tiwoe 
the  iris  is  so  much  softened  that  it  breaks  in  coming  out,  a 
then  the  surgeon  must  use  a  fine  forceps  to  catch  what  reman 
and  so  prevent  its  retracting  into  the  anterior  chamber. 

Any  lifctle  shreds  of  iris  that  hang  in  the  wound  should 
returned  by  means  of  a  little  spatula,  so  that  the  lii>8  of  i 
wound  may  come  into  exact  apposition. 

The  description  just  given  of  the  mode  of  using  the  blunt  hoc 
and  of  other  details  in  the  operation  for  artificial  pupil, 
apply  to  the  different  modifications  subsequently  described.  Tk 
wire  speculum,  and  forceps  to  steady  the  globe,  will  always  | 
found  useful,  often  indispensable.  The  patient  should  lie  doio 
on  a  couch ;  and  the  best  light  is  usually  obtained  by  the 
of  the  couch  being  turned  towards  the  window ;  the  suigOQ 
standing  or  sitting  behind  the  patient's  head.  The  use 
chloroform  will  be  regulated  by  circumstances ;  it  is  co: 
necessary  with  children,  or  very  intractable  patients ;  but 
pain  of  the  operation,  when  skilfully  performed,  is  so  triflin 
that  patients  possessed  of  self-control  can  usually  dispense 
chloroform  altogether. 

6.  The  next  class  of  cases  in  which  the  blunt  hook  should 
employed  is  that  where  iritis  has  terminated  in  adhesion 
the  whole  or  the  greater  part  of  the  pupillary  margin  and 
capsule  of  the  lens. 

At  p.  1 13,  under  the  head  *  Sequeke  of  Iritis,'  I  have  desciibei 
such  a  condition  of  closed  pupil,  accompanied  by  a  bulging  fir*; 
ward  of  the  iris,  in  consequence  of  the  pressure  of  the  fLxit 
secreted  in  the  posterior  chamber  of  the  aqueous  humoor« 
When  the  whole  surface  of  the  uvea  has  become  adherent  to 
the  capsule  of  the  lens,  these  pouch-like  dilatations  of  the  iril 
do  not  exist.  When  only  the  extreme  edge  of  the  pupil  adhereib 
the  rest  of  the  uveal  surface  remaining  free,  the  contraetafl 
pupillary  area,  blocked  up  with   opaque   membrane^  remaifli 
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^f  fixed,  while  the  iris  bulges  all  round  it,  so  as  in  some  places  to 
5 .  touch  the  cornea.  Partial  adhesions  of  the  uvea  to  the  capsule 
f  give  rise  to  deep  grooves,  subdividing  the  iris  into  separate 
'  pouches ;  the  accumulation  of  fluid  behind  the  iris  being  unable 
,   ttt  these  points  to  thrust  it  forwards. 

When  the  whole  cornea  is  clear,  and  the  surgeon  can  select 
file  position  in  which  to  make  an  artificial  pupil,  he  will  find  it 
;  liest  to  extend  it  either  directly  outwards,  or  directly  down- 
;  wards ;  and  in  a  case  of  pouched  iris,  such  as  I  am  now  con- 
sidering, if  a  depression  in  the  iris  exists  in  either  of  these 
directions,  he  may  take  advantage  of  the  circumstance  to 
insinuate  the  cutting-needle  and  hook  between  the  cornea  and 
iris,  without  risk  of  wounding  the  latter. 

When,  however,  he  has  succeeded  in  catching  the  edge  of  the 
pupil,  and  drawing  out  a  piece  of  iris,  he  may  perhaps  be  disap- 
pointed to  find  that  he  has  removed  only  its  fibrous  portion,  and 
that  the  aperture  he  has  made  is  still  blocked  up  by  a  layer  of 
uveal  pigment,  adherent  to  the  anterior  capsule.  Although  in 
iuch  a  case  the  first  operation  may  have  done  but  little  towards 
restoring  sight  to  the  patient,  it  will  be  foimd  to  have  greatly 
£Etcilitated  a  second  operation,  as  the  fluid  which  had  been  pent 
up  in  the  posterior  aqueous  chamber  can  now  flnd  its  way  into 
the  anterior  chamber,  and,  in  consequence,  the  whole  iris  wUl 
lose  its  pouched  appearance,  and  recede  fix)m  the  cornea.  When 
the  slight  irritation  caused  by  the  first  operation  has  passed  ofi^, 
the  cutting-needle  may  be  introduced  at  a  new  point  of  the 
cornea,  the  edge  of  the  artificial  pupil  caught  with  the  blunt 
hook,  and  drawn  in  such  a  direction  as  to  remove  a  portion 
of  iris  which  had  never  been  adherent  to  the  capsule.  II 
the  periphery  of  the  lens  be  transparent,  this  second  operation 
will  at  once  open  a  way  for  the  rays  of  light  to  pass  to  the 
retina. 

c.  Extensive  ulceration  at  the  centre  of  the  cornea,  stopping 
short  of  actual  perforation,  may  leave  a  cicatrix  so  large  and 
opaque  as  entirely  to  cover  the  pupil,  restricting  the  patient's 
sight  to  the  perception  of  large  objects  placed  very  much  out 
of  the  line  of  direct  vision.  The  iris  itself,  when  viewed  through 
the  transparent  periphery  of  the  cornea,  may  present  a  perfectly 
i  healthy  appearance,  and  there  may  be  every  reason  to  suppose 
Y     that  the  whole  globe,  with  the  exception  of  the  cornea,  has  been 

1    disaffected  by  disease.  In  such  a  case,  the  object  of  the  surgeon 
^ill  be  to  displace  the  pupil  either  outwards  or  downwards, 
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accordingly  as  lie  finds  the  outer  or  the  lower  portion  of  llii 
•  cornea  preferable  in  respect  of  transparency.  The  blunt  hook 
is  the  most  convenient  instrument  for  effecting  this  dispibuM 
ment,  as  it  does  not  endanger  the  lens,  which  I  am  suppooi 
to  be  perfectly  healthy.  An  opening  having  been  made,  eiQn 
at  the  outer  or  lower  margin  of  the  cornea,  in  the  manner 
scribed  at  p.  119,  the  free  margin  of  the  pupil  is  to  be  cao^ 
with  the  hook  and  drawn  out,  a  larger  or  smaller  piece  of 
being  cut  off  according  to  the  size  of  the  corneal  opacity  bejoi 
which  the  pupil  is  to  extend. 

4.  Ligature. — In  spite  of  every  precaution,  it  is  not  all 
possible  to  limit  the  size  of  the  pupil,  which  sometimes  qpa 
out  to  an  extent  greater  than  was  originally  intended. 
remedy  this  inconvenience,  Critchett  suggested  an  operatifl 
which  he  termed  *  Iriddesis,'  *  and  which  is  applicable  toi 
limited  number  of  other  cases  of  artificial  pupil  besides  that  ji 
described ;  as,  for  instance,  where  prolapsus  iridis  has  occum 
and  so  much  of  the  pupillary  margin  has  been  drawn  into  fl 
cicatrix  as  to  reduce  the  area  of  the  pupil  to  a  very 
aperture ;  or  where  the  whole  pupil  has  been  displaced  to^ 
the  extreme  edge  of  the  cornea,  and  there  overshadowed  bj 
opacity.  A  puncture  is  made  through  the  cornea  snfBcient: 
the  introduction  of  a  cannula-forceps ;  a  small  portion  of  thei 
near  its  ciliary  attachment  is  grasped,  drawn  out  through  i 
wound,  and  tied  there  with  a  very  fine  silken  thread.  O 
transforms  the  pupil  into  an  elongated  slit.  Should  this  ^pfl 
ture  be  found  insufficient,  it  may  afterwards  be  enlarged  by  tyn 
a  second  portion  of  iris  in  such  a  position  as  to  draw  the 
into  a  triangular  form. 

Tlie  operation  by  ligature  has  the  advantage  of  leaving  tti 
margin  of  the  pupil  uninjured ;  and  in  some  cases  it  has  bea 
found  that  even  a  certain  amount  of  dilatation  and  contractifl 
of  the  aperture  has  been  maintained.  j 

It  is  far  from  my  intention,  in  treating  of  ophthalmic  surgO^ 
to  attempt  a  record  of  all  the  schemes  that  have  been  suggeiUl 
or  put  in  practice.  To  describe  the  operations  and  instrumeni 
which  artificial  pupil  alone  has  called  forth,  would  be  to  enmnfl 
rate  a  long  and  tedious  catalogue  of  inventions,  most  of  wMd 
have  been  long  since  abandoned  as  useless. 


»  *  Iriodesns  or  Inihxiem  would  be  a  more  correct  word  to  imply  tying  (^ 
of  the  iris,  inasmuch  as  the  genitiye  of  Ipt^  is  'tpio^:  or  ipt^o^. 
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After-ireatment  of  an  artificial  pupil, — The  various  forms  of 
^yperation  I  liave  recommended  in  the  foregoing  pages,  if  skil- 
fhlly  performed,  inflict  so  little  injury  on  the  eye,  that,  provided 
the  parts  be  in  a  fit  state  to  undergo  the  operation — all  inflam- 
mation being  extinct,  and  the  patient's  general  health  having 
been  properly  attended  to — little  more  than  repose  of  the  eye 
is  required  to  enable  the  cornea  to  heal;  and  when  that  is 
effected,  the  wounded  iris  soon  regains  its  natural  texture  and 
appearance.  We  are  often,  however,  obliged  to  operate  on  an 
iris  which  has  undergone  long-continued  and  repeated  attacks 
of  inflammation.  The  tissue  of  such  an  iris  is  soft  and  spongy, 
and  its  enlarged  vessels,  when  torn  or  cut,  pour  out  their  blood 
into  the  anterior  chamber,  where  it  may  remain  for  many  weeks, 
or  even  months,  without  being  absorbed.  On  the  contrary, 
when  the  iris  is  sound,  and  the  patient's  health  good,  but  little 
blood  is  effiised  into  the  anterior  chamber,  and  that  little 
commonly  undergoes  absorption  in  the  course  of  a  few  days. 

Afl:er  an  operation  for  artificial  pupil,  hoth  ey^s  should  be 
lightly  bandaged,  or  the  lids  closed  with  strips  of  plaster.  On 
the  second  or  third  day  the  eye  may  be  examined.  Should 
there  be  much  sclerotic  redness,  or  intolerance  of  light,  the 
operated  eye  must  be  again  closed  for  a  day  or  two.  In  most 
cases,  at  the  end  of  a  week  fix)m  the  operation,  a  large  eye- 
shade  will  be  suflScient ;  but  the  patient  must  be  warned  against 
too  soon  exposing  the  eye  to  strong  light ;  and  if  the  case  be 
one  in  which  the  patient  has  for  several  years  been  limited  to 
perception  of  light,  he  must  be  forbidden  to  strain  his  newly- 
regained  powers  of  sight  by  premature  examination  of  small 
objects.  A  pair  of  tinted  glasses  should  be  worn  for  some  time 
after  he  has  begun  to  go  out  of  doors. 

If  the  operation  has  been  performed  under  chloroform,  it  will 
not  be  advisable  to  give  any  opiate  or  narcotic  at  night ;  but  in 
excitable  patients,  who  have  not  taken  chloroform,  it  is  some- 
times necessary  to  give  some  mild  narcotic.  From  twenty-five 
or  thirty  minims  to  a  drachm  of  tinct.  hyoscyami,  in  camphor- 
mixture,  is  what  I  usually  order  as  a  night-draught  for  an  adult 
who  has  not  been  habitually  addicted  to  the  use  of  opiates. 
But  many  patients  do  not  require  anything  of  the  kind.  There 
is  no  reason  for  denying  the  patient  a  moderate  quantity  of 
plain  animal  food  on  the  day  of  the  operation,  as  well  as  on  the 
following  days.  Nor  should  stimulants  be  wholly  forbidden  to 
those  who  are  accustomed  to  their  daily  use.     I  need  hardly 
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say  that  a  patient  who  is  to  spend  the  first  daj  after  the  openh 
tion  in  bed,  and  perhaps  the  rest  of  tlie  week  in  the  houae,  k 
not  to  live  as  freely,  and  have  the  same  amount  of  stimulant^ 
as  if  he  were  taking  daily  exercise,  and  were  engaged  in  actiit 
pursuits.  But,  on  the  other  hand,  it  is  absurd  to  keep  a  patient 
on  low  diet,  and  deprived  of  all  accustomed  stimulants,  becaoii 
a  small  puncture  has  been  made  in  his  cornea,  and  a  litUe  bl 
of  his  iris  removed.  Old  and  feeble  persons  cannot  bear  sod 
reduction ;  and  if  any  considerable  quantity  of  blood  has 
into  the  anterior  chamber,  the  best  way  to  hasten  its  absorptia 
is  to  keep  the  patient's  powers  up  to  a  healthy  8tan< 
by  plain  nutritious  diet,  and  just  such  an  amount  of  stimi 
as  will  maintain  the  circulation  at  a  proper  point  of  vigour. 

It  is  difficult  to  conceive  how  surgeons  who  wrote  and 
tised  within  the  last  forty  years,  could  have  thought  it  m 
to  resort  to  the  depleting  and  starving  treatment  we  find 
recommending  as  necessary,  after  tlie  operation  for  an 
pupil.  Little  more  than  forty  years  ago,  the  late  Mr.  Gui 
in  a  work  professing  to  teach  the  operative  surgery  of  the 
wrote  as  follows :  ^  As  a  general  rule,  the  patient  should  t 
hied  largely  after  any  of  the  operations  for  the  formation  of  i 
artificial  pupil ; '  and  he  goes  on  to  say,  that  this  bleeding  is 
be  to  the  extent  of  fourteen  ounces,  in  some  instances  to  twent] 
four,  or  from  that  to  thirty  ounces ;  that  if  the  diminution 
pain  be  only  temporary,  and  after  a  few  hours  beg^ins  to  increii 
[which,  in  an  irritable  or  neuralgic  patient,  it  would  be  qdl 
sure  to  do,  after  all  this  loss  of  blood],  recourse  must  again 
had  to  bleeding;  and  that  if  this  should  not  be  sufficient 
arrest  the  progress  of  the  disease,  it  must  be  imm< 
treated  as  a  case  of  iritis,  and  mercury  administered  in  suchft^ 
manner  as  to  afTect  the  system  as  rapidly  as  possible. 

Such  was  the  treatment  by  which  a  simple,  delicate,  anil 
almost  painless  operation  was  perverted  into  a  cause  of  8u£Eeri]i| 
and  misery.  I 

•  Lectures  on  the  Operative  Surgery  of  the  Eye,  2nd  edit  1827,  p.  610. 
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CHAPTEE  VIL 

DISEASES   OF  THE   OHOBOID   AKD   BETINA. 

(AmawroM — Amblyopia — Impaired  Vision — Hehetudo  Visus — Choroiditis — 

Jietinitis,) 

The  synonyms  at  the  head  of  this  chapter — and  their  number 
might  be  greatly  multiplied  by  quoting  from  the  older  writers  on 
eje-diseases — will  at  once  show  the  difficulty  that  has  always 
existed  in  assigning  definite  terms  to  those  defects  of  sight 
which  depend  upon  diseased  states  of  the  choroid  and  retina. 

While  some  writers  have  classified  these  diseases  subjectively, 
as  they  are  evidenced  to  the  patient  by  his  own  perceptions,  and 
bave  spoken  of  *  impaired  vision/  *  amblyopia,'  and  *  amaurosis/ 
others  have  attempted  an  anatomical  arrangement,  which  before 
the  invention  of  the  ophthalmoscope  was  purely  speculative  and 
arbitrary,  and  have  assumed  inflammation  of  the  choroid  or 
retina  to  be  the  material  objective  cause  of  the  phenomena. 

The  ophthalmoscope  has  already  dissipated  much  of  the 
mystery  which  formerly  surrounded  the  deeper  tissues  of  the 
^be,  and  has  enabled  us  to  demonstrate  morbid  changes,  the 
Tery  existence  of  which  could  only  be  vaguely  suspected  before 
the  ophthalmoscope  was  invented.  But  when  we  remember 
how  considerable  a  portion  of  the  visual  apparatus  is  contained 
within  the  cranial  cavity,  there  must  always  remain  a  large 
class  of  defects  of  sight,  which,  like  other  cerebral  diseases,  can 
admit  only  of  a  theoretical  and  uncertain  diagnosis. 

Choroiditis, — Of  course  a  structure  like  the  choroid,  almost 
wholly  composed  of  a  mass  of  blood-vessels,  cannot  fail  to  play 
an  unportant  part  in  all  hypersemic  conditions  of  the  eyeball. 
But  that  choroiditis,  as  a  separate  and  independent  disease,  can 
be  distinguished  by  such  well-defined  symptoms  as  are  described 
in  the  older  ophthalmic  works,  is  disproved  by  the  revelations  of 
the  ophthalmoscope.  Patients  are  daily  to  be  met  with  who 
have  long  suffered  from  defective  sight,  in  degrees  varying  from 
a  state  in  which  it  is  difficult  to  read  or  to  distinguish  minute 
objects,  up  to  that  condition  of  dimness  in  which  merely  the 
form  of  large  objects  can  be  faintly  discerned:  to  ordinary 
observation  the  eyes  may  appear  quite  sound,  the  pupils  being 
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active,  and  every  tissue  presenting  the  aspect  of  perfect  health  ;| 
and  yet  the  ophthahnoscope  may  at  once  reveal  morhid  change%j 
which  could  only  have  been  produced  by  extensive  and  long^l 
continued  disease  of  the  choroid,  portions  of  this  structura 
having  undergone  atrophy  to  such  an  extent  as  wholly  to  haim 
disappeared,  leaving  the  sclerotic  exposed  to  view;  masses 
pigmentous  deposit  overspreading  the  greater  part  of  the  cboi 
roidal  surface,  or  effusion  of  serum  having  occurred  in  sndj 
quantity  as  to  have  detached  a  considerable  portion  of  tb 
retina  from  its  position. 

Retinitis. — As  with  the   choroid,  so  it  has  fiajred  with 
retina,  in  respect  of  its  supposed  diseases  and  their  symptoi 
In  the  older  ophthalmic  works  precise  and  distinctive  descrip^ 
tions  are  given  of  the  symptoms  of  retinitis,  which  we  now 
to  be  altogether  fanciful  and  imaginary.    One  of  the  most  e: 
sive  forms  of  retinal  inflammation,  that  originating  in  syphHii 
is  proved  by  the  ophthalmoscope  to  be  a  not  unfrequent  associai 
of  the  disease  which  still  retains  the  restricted  name  of  *  iritisi 
and  yet,  while  this  syphilitic  inflammation  of  the  retina  is  goii^ 
on,  there  are  none  of  the  symptoms  of  retinitis,  as  formeil 
described  by  ophthalmic  writers.  "^ 

In  patients  who  have  long  experienced  impairment  of  vision, 
terminating  in  total  loss  of  perception  of  light,  the  ophthalnHHJ 
scope  not  unfi'equently  exposes  to  our  view  an  amount  of  depot 
on  the  retina,  both  opaque  and  pigmentous,  such  as  could  (xd^ 
have  resulted  from  active  inflammation ;  and  yet,  the  progiM 
sive  failure  of  sight  has  been  painless,  and  quite  unattended  l; 
any  symptoms  analogous  to  those  formerly  received  as  indicatin 
retinitis. 

If  it  be  said  that  these  are  instances  of  ch/romc  inflammal 
and  that  the  acute  form  must  certainly  be  attended  with  all 
phenomena  of  hypersesthesia  of  the  retina,  the  ophthalmosoofl 
again  contradicts  the  old  opinions.     Cases  occiu-  in  which  I 
sudden  cloud  appears  to  come  before  one  eye,  shrouding  al 
objects  in  a  dense  mist,  or  wholly  destroying  the  perceptM 
power  of  a  large  portion  of  the  retina.   No  pain  whatever  occatH 
in  the  eye,  nor  is  the  patient  sensible  of  any  luminous  appeiV* 
ances  ;  while  the  iris  and  all  superficial  parts  remain  p^eoti| 
unchanged.     Let  the  pupil  be  dilated,  and  the  ophthalmofioojm 
applied,  and  the  greater  part  of  the  retina  will  be  seen  ovw»i 
spread  with  blood,  poured  out  from   some  ruptured  retinitl 
vessel;  and  yet  the  hypersemia,  which  must  have  preceded  sooh 
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Tsptwre,  may  have  been  unattended  with  any  subjective  sensa- 

iimis  of  light. 

In  fact,  the  terms  retinitis  and  choroiditis  originated  in  a 

desire  to  apply  a  precise  and  anatomical  nomenclature  to 
:.  Vdorbid  conditions  altogether  obscure.  Before  the  inventioQ 
l^rof  the  ophthalmoscope,  this  nomenclature  passed  imchallenged ; 
^Ibr  neither  the  active  disease,  nor  the  morbid  changes  resulting 
L  from  it,  could  be  investigated  in  such  a  manner  as  positively  to 
=~  prove  or  disprove  the  surgeon's  diagnosis ;  and  he  pronounced 
.  *  case  to  be  choroiditis  or  retinitis,  according  to  the  precon- 
I  eeived  notion  he  might  have  formed  as  to  the  effects  which  such 
>•  inflanmiations  would  produce  on  vision. 

The  term  ^  amaurosis,'  which  but  a  few  years  ago  formed  a 

lipiiiliiig  to  the  longest  chapter  in  every  work  on  eye-diseases, 
;  and  a  title  to  many  an  elaborate  monograph,  must  now  be  con- 
•  signed  to  oblivion ;  xmless  it  be  retained  to  designate  those  con- 
[  ditions  of  dim  or  lost  sight  the  causes  of  which,  being  within 
I  the  cranial  cavity^  are  therefore  beyond  the  range  of  actual 

inspection. 

Morbid  Appearances  of  the  Retina,  Optic  Nerve,  and  Choroid, 

Any  verbal  description  of  the  various  changes  in  the  deep 
tusaes  of  the  eye,  which  the  ophthalmoscope  exhibits  to  our 
▼iew,  must  of  necessity  be  very  imperfect ;  such  a  description 
may,  indeed,  recal  to  memory  peculiarities  of  form  and  colour 
which  have  abeady  been  studied  in  the  living  subject ;  but  to 
the  beginner  it  can  suggest  only  a  faint  and  shadowy  picture. 
In  many  instances,  too,  we  must  content  ourselves  with  describ- 
ing appearances,  the  real  nature  of  which  we  are  at  present 
unable  to  explain. 

Retina  and  optic  nerve. — In  old  persons,  whose  dimness  of 
sight  would  suggest  the  existence  of  commencing  cataract,  we 
occasionally  find  a  white  patch  of  variable   extent,  and  very 
irregular  outline,   immediately   surrounding  the  optic  nerve. 
Sometimes  this  patch  is  of  such  extent  as  to  encroach  upon 
that  portion  of  the  retina  corresponding  to  the  axis  of  vision. 
These  patches  are  of  an  opaque  dead  white,  and  are  quite  devoid 
of  vessels.    They  seem  to  be  due  to  chronic  hardening  and  con- 
densation of  the  nervous  tissue,  with  obliteration  of  the  vessels. 
In  some  instances,  perhaps,  fatty  degeneration  may  also  be 
present. 


128  DISEASES  OP  THE   EYE. 

In  several  cases  of  Bright's  disease,  accompanied  with  grett] 
dimness  of  sight,  yellowish- white  spots  have  been  seen  scat 
over  the  surface  of  the  retina.     I  am  acquainted  with  onlj  owl 
case  in  which  the  fatty  nature  of  these  deposits  has  been  profdi  j 
by  dissection.* 

The  changes  in  the  retina  and  optic  nerve  consequent  ixpOB| 
syphilitic  inflammation  have  been  already  noticed  in  the  i 
on  iritis  (p.  107). 

A  very  remarkable  appearance  connected  with  the  optic  ne 
in  myopic  persons,  consists  in  a  white  patch,  of  a  crescentic  t 
so  immediately  in  contact  with  the  margin  of  the  nerve  as  to  i 
at  first  sight  to  form  part  of  the  nervous  tissue  itself.  The  i 
these  cases  is  always  found  to  deviate  from  its  normal 
form,  and  to  assume  more  or  less  that  of  an  oval,  in  contact  iritllj 
the  narrow  diameter  of  which  the  white  patch  is  found.  As  ai 
it  is  placed  to  the  outer  side  of  the  optic  nerve,  but  it  may  1 
found  above,  below,  or  to  the  inner  side.     This  crescentic  pati 
has  been  described  by  Grerman  writers  under  the  name  of  'i 
phyloma  scleroticae  posticum,'  from  a  supposition  that  there  : 
always  at  this  spot  an  actual  protrusion  of  the  scleroticf 
does  not  appear,  however,  to  be  invariably  the  case. 

In  an  eye  which  presented  the  crescentic  pateh  in  a 
marked  degree,  it  was  found  on  dissection  that  the  pi^ 
cells  of  the  choroid  were  altogether  wanting  throughout 
whole  extent  of  the  crescent ;  so  that  the  light  from  the  opht 
moscope,  passing  through  the  transparent  retina  and 


•  The  case  is  reported  by  Heymann,  in  the  Archiv  fur  Oph 
vol.  ii.  p.  139,  1856.  During  the  progress  of  the  disease  the  patient 
maniacal,  so  that  the  ophthalnioscopic-al  examination  was  difficult  The  \ 
of  flight  was  almost  total  in  both  eyes.  The  media  were  clear,  and  an  i 
yellowish -white  patch  was  observed  just  below  the  optic  nerve.  Both  i 
were  examined  after  death,  and  presented  nearly  similar  appearances.  At  I 
distance  of  a  line  or  two  from  the  optic  nerve,  about  twenty  yellowiah-n 
spots,  of  various  sizes,  were  arranged  in  an  irregularly  circular  figure.  Thl4 
largest  spot  which  had  been  seen  during  life  was  situated  below  the 
nerve^  and  about  a  millimetre  in  diameter.  A  microscopical  examinatioa  i 
the  spots,  proved  them  to  be  isolated  portions  of  fatty  degeneration  in  the ; 
gimglionic  structure  of  the  retina. 

t  E.  Jffiger,  Beitriige  zur  Paihologie  des  Auges,  1858,  plate,  xvii.  A  lepm* 
sentation  is  here  given  of  a  well-ma rlced  crescent^  fiinged  with  fngrmentooi^. 
deposit^  which  was  observed  in  a  very  short-sighted  patient  Plate  xviiL  ahowil 
a  still  larger  crescent,  in  a  case  of  more  advanced  myopia.  This  figure  alfl»' 
exhibits  the  choroidal  vessels  with  that  extreme  distinctness  which  la  caused 
by  absence  of  the  hexagonal  pigment. 
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reflected  from  the  sclerotic  itself^  which  at  this 
tliimier  than  natural,  but  not  at  all  pi*omiiient  or 
Lyloiiiatoug/ 

Among  the  more  striking  appearances  under  the  ophthahno- 

the  iiregTilar  deposits  of  black  jngmmi  on  the  illu- 

'  old  of  the  retina.  These  pigmentons  deposits  present 

ies  as  to  quantity  and  mode  of  arrang^ement.     In 

lie  two  or  three  minute  isolated  dots  may  alone  be  visible ; 

I  other  case  the  pigment  may  assume   the  form    of    tine 

numfying  over  a  considerable  portion  of  the  retinal 

I  while,  in  a  thhrd  case,  the  pigment  may  }ye  aggregated 

black  masses,  the  intervening  portions  of  retina  i>eing 

f  healthy  appearance.     (Plate  11.  fig<  2.) 

Pigmentous  deposits  are  met  with  at  aU  ages,  and  genei^ally 

to  be  a  sequel  of  chronic  inflammation,  although  it  very 

»pens  that  the  patient  can  give  no  account  of  such  an 

Pigment  is  also  commonly  seen  interspersed  in  large 

among  the  white  patches  which  residt  from  syphilitic 

€if  the  retina. 

a  Tessel,  in  either  the  choroid  or  the  deeper  poi-tion  of 

la,  has  given  way,  and  broken  up  the  tissues  immedi- 

iding  the  extrarasation,  abscirption  of  these  tissues, 

as  of  the  blood,  may  subsequently  take  place  to  such  an 

it  aa  to  lay  bare  the  sclerotic.     A  rounded  white  patch  is 

produced,  which  is  usually  fringed  with  a  black  edge  of 

In  other  cases  the  whole  site  of  the  extravasation  be- 

eowred  with  pigment,  so  that,  instead  of  a  black  ring,  an 

black  disk  is  the  result.     I  have  met  with  several  in- 

fai  which  a  fringed  or  blackened  patch  of  this  kind  was 

directly  in  the  axis  of  vision.  Sight  was  very  imi>erfect, 

Eraited  to  a  very  small  space ;  so  that,  in  the  attempt  to 

a  liirge  type,  only  a  single  word,  or  part  of  a  word,  could  be 

m  at  a  glance. 

of  bloody  either  from  the  retina  or  the  choroid, 

te,  I  need  hardly  say,  the  most  serious  accidents  to 

tlioae  tissues  are  liable.     The  blood  mar  be  effused  in 


S«^  m  filala  ia  t^  first  Tolame  of  the  Ophthalmic  Hospital  MefMrU,  figv^  4 
I JL    TW  oflrve  ia  botb  the«i4»  figures  i»  over-coloured,  so  a«  to  present  too 
A  eontn^t  to  the  whiteneM  of  tlie  crescent.     The  dissection  by  Dr, 
fltwAwt  to  ibore,  will  he  found  at  p.  117  of  the  volume  jii^t  quoted, 
iB|iiiigBH>Bfiiini  of  the  lujopic  patch  in  Taiioua  forms  are  depicted  in 

roL.  uu  2 
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consequence  of  a  blow  on  the  ejeball,  or  it  maj  escape  spa 
taneouslj  from  a  distended  vessel  giving  waj,  as  in  ordinijj 
apoplexy.  "1 

It  is  remarkable  that  ^rapture  of  a  retmal  vessel  sometia 
occurs  without  any  of  the  symptoms  which  one  might 
would  accompany  it — such  as  giddiness  and  other  signs  of 
bral  disturbance.     I  have  seen  many  cases  in  which  a  dimal 
or  cloudiness  has  suddenly  overspread  one  eye,  while  the 
in  apparently  good  health,  was  quietly  engaged  in  reading  i 
writing ;  no  pain  or  uneasiness  of  any  kind  accompanying 
attack,  the  iris  retaining  its  mobility,  and  even  the  oonjund 
and  sclerotic  showing  no  trace  of  increased  vascularity, 
patient  finds  that  a  considerable  portion  of  his  field  of  vision! 
become  a  total  blank  as  regards  perception  of  olqects;  iH 
perhaps,  he  still  retains  the  power  of  dimly  discerning  ti 
which  happen  to  fall  on  some  limited  portion  of  the  retina, 
such  a  case  is  examined  within  a  few  hours,  or  even  a  few  c 
after  the  rupture  of  the  vessel,  the  fresh  red  colour  of  the 
blood  will  at  once  be  recognised.     If  it  is  one  of  the  radiait 
vessels  of  the  retina  that  has  given  way,  the  prognosis  wfll 
much  more  favourable  than  if  the  hsemorrhage  had  come  M 
the  choroid ;  for,  in  the  former  case,  the  tissue  of  the  retii 
although  for  a  time  overspread  with  blood,  and  so  rendered'! 
capable  of  receiving  visual  impressions,  may  have  escaped  i 
serious  disintegration ;  whereas,  if  the  blood  has  proceeded  ftl 
the  choroid,  it  may  have  actually  ruptured  the  retina,  and  is 
parably  destroyed  that  portion  of  it  as  far  as  its  function  isoi 
cemed.     The  presence  of  clots  freely  fioating  in  the  vitiel 
humour  would  be  a  still  more  unfiivourable  sign,  as  it  wod 
prove  that  the  tissue  of  the  vitreous  body  had,  to  a  certain  4 
tent,  been  broken  up.     This  latter  complication  more  fireqoM 
results  from  blows  on  the  eyeball  than  from,  spontaneous  il 
plectic  extravasation.  1 

No  one  who  has  had  a  little  practice  with  the  ophihalmo8O0 
can  find  any  difficulty  in  detecting  a  recent  extravasation 
blood  on  the  surface  of  the  retina ;  but  the  recognition  of  i 
changes  which  mark  the  site  of  old  extravasations  is  often  i 
tremely  difficult.  I  have  already  noticed  the  cases  in  whiel 
rupture  of  choroidal  vessels  breaks  up  and  destroys  a  Hwj^ 
portion  both  of  the  choroid  and  retina,  leaving  either  a  wi 
defined  space  of  white  sclerotic,  or  a  patch  of  dark  pigment 
mark  the  site  of  the  disruption.     But  a  less  extensive  extn 
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originattng  in  the  mptiire  of  a  superficial  vessel  of  the 
maj  leave  such  faint  traces  as  almost  to  escape  observa- 
SonaetimeB  the  Bite  of  the  rupture  is  marked  by  a  slight 
tisli  staiii^  in  other  cases  by  a  faint  mottling  of  the  retinal 
I ;  while  a  more  extensive  extravasation  may  so  far  damage 
tietina  as  to  leave  in  after-jears  a  Unear  or  stellated  cicatrix 
le  may  so  term  it),  of  a  lighter  colour  than  the  surrounding 

q^Wion  between  retiiui  and  choroid. — This  effusion  may 

a  result  either  of  acute  or  chronic  inflammation  ;  chronic 

between  the  retina  and  choroid  may  take  place  in  tlie 

lual  and  insidious  manner,  so  as  only  to  manifest  itself 

lent  of  vision,  unattended  with  any  pain  or  external 

\  of  tnflammation. 

the  retina  has  become  detached  to  a  very  considerable 
i  corresponding  portion  of  the  field  of  vision  becomes  a 
i  Uank  BO  &r  as  perception  of  objects  is  concerned  ;  while 
i  pGrOan  of  the  retina  which  remains  in  apposition  with  the 
may  still  distinguish  even  small  objects,  although  in  an 
,  aad  partial  manner. 

are  do  external  signs  by  which  we  can  ascertain  the 
of  effiision  beneath  the  retina.     The  ophthalmoscope 
t  enables  os  to  detect  it. 

t  eSased  fluid  may  either  exist  in  such  a  small  quantity  as 
'  niAoes  to  impart  a  cloudy  appearance  to  a  limited  portion 
f tiie  n?tiiia ;  or  it  may  have  detached  a  considerable  extent  of 
\  retina,  or  *^*v.  ti  the  whole  of  it,  from  its  connection  with  the 

be  more  limited  cflFasions  frequently  occur  in  the  immediate 
>urhood  of  the  optic  nerve.     At  first  sight  they  appear  as 
or  cloudy  patches  ia  the  midst  of  healthy  tissue,  and 
Indiattng  vessels  which  are  spread  out  over  the  rest  of  the 
of  the  eye  appear  to  be  lost  when  they  arrive  at  the  edge 
)  palcli.  This  appearance  is  owing  t-o  the  fact  of  the  vessels 
>,i«aaed  up  by  the  effusion  beneath  them,  so  that  they  are 
>  different  from  that  of  the  vessels  of  the  healthy  retina, 
lit  movement  of  the  convex  glass,  which  the  ophthalmo- 
!  obaerver  is  emplojang,  will  at  once  bring  into  focus  the 
i  orerlying  the  effusion, 

a  large  portion  of  the  retina  has  been  separated,  it 

the  appearance  of  a  lobular  mass,  of  an  opaque  greyish 

r,  cootrasting  m  a  remarkable  manner  with  the  reddish 

k2 
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surface  of  that  part  of  the  retina  which  still  retains  its  nat 
position.  Sometimes  the  lobular  mass  maj  be  obsenred 
oscillate  with  each  movement  of  the  eye ;  and  when 
into  focus  the  surface  of  the  mass  is  seen  to  be  overspread  ^ 
ramifying  vessels,  the  displaced  veins  of  the  retina. 

When  almost  the  entire  retina  is  detached  fix>m  the  cl 
the  appearances  under  the  ophthalmoscope  are  at  first 
difficult  to  understand.    The  whole  fundus  of  the  eye  af 
at  one  moment  of  a  dull  grey,  as  if  covered  with  a  milky  | 
tinous  deposit ;  then  the  white  disk  of  the  optic  nerve  comeil 
an  instant  into  view,  and  then  again  a  sudden  turn  of  the  i 
ball  affords  a  glimpse  of  some  very  limited  portion  of  and 
retina,  which  still  dimly  reflects  the  luminous  rays  whidi  I 
upon  it.     Not  unfrequently  the  view  of  the  fundus  is  still ; 
ther  confused  by  floating  bodies  dispersed  through  the  vit 
humour.* 

Coloboma  of  the  choroid. — This  very  curious  congenital 
formation  is  associated  with  coloboma  iridis  (p.  92),  and  it  ] 
sents  under  the  ophthalmoscope  a  most  remarkable  api 
The  oi)tic  nerve  is  with  difficulty  distinguished,  as  it  is  ia  ^ 
midst  of  a  large,  oblong  patch  of  white,  across  which  some  1 
scattered  vessels  are  seen  to  ramify.     This  white  patch 
sclerotic,  exposed  to  view  by  the  great  gap  in  the  choroid. 
sheath  of  the  optic  nerve  is  also  said  to  be  imperfect  in 
eases.t 

Optic  nerve. — I  have  already  described  the  appearance  of  l 
nerve  in  health,  and  have  incidentally  noticed  a  few  of  its : 
bid  changes,  such  as  are  found  in  connection  with  myopia,  i 
with  syphilitic  inflammation  of  the  iris. 

Very  great  variations  in  the  form  and  colour  of  the  nerve  t 
compatible  with  good  sight.    As  age  advances,  the  tissue  of  1 
nerve  appears  to  become  denser,  less  succulent,  so  as  to  ( 
a  smaller  space  than  in  early  life.     Its  colour   also 
darker,  and  in  some  old  persons  approaches  to  grey,  while 
outline  slightly  deviates  from  that  circular  form  which  one  i 
assume  as  the  standard  of  perfect  health.     Indeed,  it  is 


*  It  is  almost  impossible  for  an  artist  to  give  a  correct  representation  of: 
detached  retina.  A  very  able  attempt  to  do  so,  and  indeed  the  only  turn 
have  seen  which  has  any  resemblance  to  nature,  is  in  Liebreicli*8  AUai,  tab.  t! 
%2. 

t  Liebreich,  tab.  xii.  fig.  5. 
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to  9ee  how  much  rariety  in  its  size,  form,  and  colour 
co-exist  with  a  fair  amount  of  vision. 

.  Terj  eonimgn  appearance  is  that  of  a  thin  line  of  bliick 
it  skirting  the  margin  of  the  optic  nerve  to  the  extent  of 
a  quarter,  or  the  half  of  its  circumference*  Stiictly 
f,  we  must  regard  this  pigmeutons  deposit  as  morbid ; 
;  Its  existence  cannot  be  of  any  great  importuncej  inasmuch 
so  frequently  meet  with  it  in  eyes  which,  if  judged  by 
f  power  of  vision,  may  be  termed  healthy. 

%tion  (*  optic  neuritis ')  attacks  the  nerve  in  various 
Sometimes  it  is  evidenced  by  extreme  hyperspmia,  the 
» fUfik  assuming  a  pink  or  reddish  colour.     After  this  red- 
i  lias  existed  a  considerable  time,  attended  with  great  diitt- 
(  of  sight,  it  slowly  passes  off,  but  the  nerve  does  not  resume 
\  liealthy  aspect.     On  the  contrary,  it  either  presents  a  deml 
Appearance,  or  a  dirty-grey  tint ;  in  either  case  the  blood- 
remain  much  diminished  in  size,  and  vision  is  ahnoet  or 

lost, 
form  of  optic  neuritis  is  occasionally  met  with  as  a  result 

ire  indulgence  in  tobacco, 
>  too  great  use  of  this  narcotic  has,  in  certain  constitu- 
,  a  direct  tendency  to  induce  disease  in  the  optic  nerve,  can 
r,  I  think,  be  doubted.  I  say '  in  certain  constitutions,* 
it  is  Dotoriont»  that  a  vast  proportion  of  those  who  smoke 
do  so  with  impunity  so  far  as  sight  is  concerned.^ 
Dther  form  of  neuritis  either  co-exifits  with  syphilitic  iritis, 
lift  Mable  to  come  on  several  weeks  or  months  after  all  inHaui- 
aivpearances  in  the  iris  have  pas&ed  away.  The  area  of 
\  pnpil  may  be  quite  free  from  deposit,  there  may  be  no  trace 


My  liDUla  do  sot  p^mit  me  to  enter  fully  upon  this  most  imprtant 

mt  1  wiii  mention  j art  one  case,  on  account  of  its  peculiar  circum- 

X  litenry  man,  of  large  and  active  brain^  a  Tolununous  writer  on 

topie*r  came  uiuler  tu^  care  for  ^aduollj  dimlni^iiing  reading-power. 

i  Veoi  for  vean  a  hard  worker^  reading  and  writing  many  hours  each  dMV. 

My  wat  tobacGO-amoking,  which  he  believed  to  be  eeeential  to  the  dub 

I  of  y«  tnteHectnal  powers,  and  except  during  the  time  devoted  to  gleep 

,  tiie  pipe  wa«  seldom  laid  aside.     He  wrote  a  history  of  tobacco, 

I  hM  fiLblic  difpuLations  Id  defence  of  ita  u»e.    He  lived  by  his  yien,  and 

I  1m  btigMi  to  find  reading  and  writing  a  little  difficulty  he  only  iinioked  the 

I  iemnA  tJl  Uie  media  dear^  both  optic  nerves  t«Biall  and  aDtemic^  and 

wiaawila  dJminidied  in  dze.     He  could  no  longer  read  ordinary  type, 

X  ImH  mw  him  he  was  compelled   to  give  up  literary  pursuits 
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1 
of  redness  in  the  sclerotic,  and  yet  the  sight  hecomeB  as  dim «; 
was  during  the  height  of  the  iritic  inflammation.  In  Boel 
case  the  ophthalmoscope  alone  can  enable  ns  to  form  a  diagnoi 
The  optic  nerve  is  either  wholly  hidden  bj  a  fQm j  doad  \ 
lymph,  or  its  outline  can  be  dimly  traced  through  the  don 
which  not  only  iuYolves  the  optic  disk  itself,  but  obscures  fl 
adjacent  portion  of  the  retina.  K  a  case  of  this  kind  is  neglecta 
the  lymph  eventually  forms  an  opaque  white  patch  overspml 
ing  the  optic  nerve,  and,  according  to  the  amount  of  depoi 
sight  is  either  greatly  obstructed  or  wholly  destroyed.  If  1 
case  be  seen  at  an  early  stage,  a  careful  mercurial  treatmoi 
either  with  or  without  iodides  according  to  circumstances,  n 
cause  complete  absorption  of  the  lymph. 

One  of  the  most  remarkable  changes  to  which  the  optic 
is  liable,  is  that  observed  in  cases  of  blindness  from  oerebi 
disease,  involving  that  portion  of  the  nerve  which  is  oontuH 
within  the  cavity  of  the  skull.     In  old-standing  cases  of 
kind  we  find  evidences  of  chronic  congestion  of  the  retina, 
degeneration  of  the  optic  disk.     The  fundus  presents  a  nnifii 
led  colour,  sometimes  so  strongly  marked  that   no  trace  ( 
separate  choroidal  vessels  can  be  seen,  and  the  vessels 
from  the  centre  of  the  nerve  are  almost  lost  in  the  deeply-tu 
sur&ce  on  which  they  lie.     Contrasting  strongly  with  the  isl 
ness  surrounding  it,  the  optic  nerve  at  once  attracts  attenfisi 
by  its  extreme  whiteness,  which  resembles  that  of  ivory,  ivilMI 
than  the  creamy  or  faintly  pinkish  tint  which  I  have  describe^ 
as  characterising  the  nervous  tissue  in  a  state  of  health.    Thflii 
dense-looking,    homogeneous    nerves    have    undergone   wUi 
atrophy y  and  have  lost  the  greater  portion  of  their  true  nenoa 
element,  little  more  than  the  fibrous  tissue  remaining.     (FU 
III.  fig.  2.)   The  combined  appearance  of  a  red,  thickened  retini 
and  a  homogeneous,  white,  optic  nerve,  at  once  assures  tin 
practised  observer  that  the  case  is  quite  beyond  recovery. 

In  a  practical  point  of  view  there  is  no  change  in  the  opti 
nerve  more  important  than  the  pitting  or  excavation  whidi  i 
connected  with  glaucoma.  This  appearance  can  be  well  ses 
only  in  the  early  stage  of  the  disease,  for  after  a  while  a  chang 
in  the  corneal  epithelium  takes  place  which  prevents  any  del 
view  of  the  fundus  of  the  eye.  When  the  concavity  of  the  ner 
is  coDsiderable,  the  retinal  vessels  are  seen  to  bend  abruptly  i 
they  are  passing  over  the  edge  of  the  depression.  (Plate  I.  fig.  5 
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colour  of  the  nerve  is  at  first  not  much  altered,  but  after  a 
it  assumes  a  greyish  tint,  which,  under  certain  conditions 
-cf  illumination,  appears  darker  than  it  really  is.  These 
jeluuiges  will  be  again  alluded  to  in  the  chapter  on  glaucoma. 

Cases  of  greatly  impaired  sight  are  met  with  in  which  the 
jOffstic  nerves  are  found  as  deeply  excavated  or  cupped  as  in  the 
jvost  advanced  stage  of  glaucoma,  while  there  is  an  absence  of 
all  the  other  signs  of  this  disease ;  the  comesB  being  clear  and 
^amooth,  the  irides  active,  and  the  globes  not  harder  than 
.jiatiiral.  Simple  wasting  {grey  atrophy)  of  the  nerve  seems  to 
be  the  cause  of  its  concave  appearance. 

Atrophy  appears  sometimes  to  affect  the  whole  retina  and 
optic  nerve,  without  any  previous  inflammatory  process.     This 
condition  is  chiefly  met  with  in  old  persons ;  it  also  may  be&l 
those  in  the  middle  period  of   life.     The    power    of   sight 
gradually  fades  away  year  by  year,  until  eventually  mere  per- 
ception of  light  remains.     The  ophthalmoscope  reveals  a  per- 
fiacily  dear  condition  of  the  media,  and  at  the  same  time  affords 
mch  a  complete  view  of  the  choroidal  vessels,  that  the  observer 
eould  almost  fancy  the  retina  to  be  altogether  absent.     The 
qrfic  nerve  is  small  and  shrunken,  irregular  in  its  outline,  and 
I,  of  a  dark  grey  or  drab  colour ;  and  the  vessels  emerging  from 
p.    it  form  delicate,  hair-like,  red  lines,  barely  traceable  across  the 
area  of  the  illuminated  choroid. 

In  some  instances  I  have  seen  this  extreme  atrophy  of  the 
retina  accompanied  with  a  very  remarkable  change  in  the 
choroidal  vessels,  their  colour  being  pale  orange  or  buff,  instead 
of  red.*  This  appearance  I  have  met  with  only  in  old  people ; 
and  their  failure  of  sight  has  been  so  slow,  and  unattended  with 
marked  symptoms  of  any  kind,  that  they  have  been  supposed  to 
be  the  subjects  of  steadily  advancing  cataract. 

Treatment. — If  the  reader  now  refers  back  to  the  sketch  I 
have  given  of  the  morbid  changes  in  the  retina  and  choroid,  he 
will  at  once  perceive  how  impossible  it  must  be  to  lay  down 
any  rules  for  treatment  that  will  be  uniformly  applicable  to  all 
so-called  *  amaurotic'  cases.  In  a  group  of  patienfcs,  com- 
plaining of  almost  the  same  defects  of  sight,  one  will  be  dis- 
covered to  have  a  portion  of  the  retina  overspread  with  blood ; 
in  a  second,  the  axis  of  vision  will  be  occupied  by  a  patch  of 


See  E.  Jager,  Beitrdge  zur  Paikohgie  de$  Auges,  tat  vi 
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pigment ;  while  in  a  third,  the  retina  and  choroid  will  be  pam^ 
tiallj  separated  by  serous  effusion. 

Axe  these  three  patients  to  be  treated  alike?  Do  they^ai 
fact,  possess  anything  in  common?  And  yet  formerly  tli^ 
would  all  have  been  classed  together  as  ^amaurotic/ 
probably  have  undergone  salivation  accordingly. 

If  the  ophthalmoscope  had  done  nothing  else  than  limit  ifa| 
wholesale  administration  of  mercury  in  eye-diseases,  it 
have  conferred  an  immense  boon  upon  mankind. 

Even  when  it  has  been  ascertained  that  an  extravasatiQn 
blood  has  taken  place  from  the  vessels  of  the  retina  or 
choroid,  the  treatment  will  require  great  care  and  discrimi 
tion  on  the  part  of  the  surgeon.     In  one  case  the  extravasal 
will  have  been    accompanied,   or    immediately  preceded, 
giddiness  and  other  symptoms  of  disordered  circulation  in 
brain,  and  may  have  been  induced  by  alcoholic  or  other  stimufai% 
or  by  great  muscular  efforts  in  a  plethoric  and  vigorous  sabjedi 
Best  and  abstinence  may  be  indicated  as  the  first  prepamq 
tives  for  treatment.     In  another  case,  rupture  of  a  retunf 
vessel  may  have  occurred  in  a  feeble  and  delicate   patien^ 
during  a  period  of  perfect  repose,  and  may  have  resulted  froa 
a  diseased  and  softened  condition  of  the  coats  of  the  vesaa 
itself.     I  have  seen  extravasations  take  place  in  such  subjects 
in  consequence  of  sudden  exposure  to  cold,  especially  when  tha 
body  or  mind  had  been  previously  much  exhausted.     Here^ 
moderate  stimulants  would  be  beneficial,  and  the  absorption  ol 
the  effused  blood  would  be  hastened  by  medicines  of  a  tonio 
character — iron  or  quinine. 

In  all  cases  of  extravasation  of  blood  from  the  vessels  of  tha 
retina,  the  surgeon  should  take  care  not  to  make  unnecessai; 
examinations  with  the  ophthalmoscope,  as  each  occasion  d 
exposure  to  its  strong  light  increases  the  congestion  of  tiie 
part,  and  consequently  the  liability  to  farther  extravasation.  I 
have  known  several  instances  of  this  kind,  in  which  a  freib 
escape  of  blood  immediately  foDowed  the  use  of  the  ophthalmo- 
scope. Having  once  clearly  made  his  diagnosis,  the  surgeoi 
may  be  satisfied  as  to  the  progress  of  absorption  by  the  stead^ 
improvement  of  the  patient's  sight,  and  may  postpone  an' 
farther  use  of  the  ophthalmoscope  until  recovery  has  been  wel 
established. 

Where  serous  effusion  has  taken  place  between  the  choroid  au' 
retina,  in  addition  to  other  general  treatment,  iodine  intemallj 
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Bibiiiad  with  blistering  in  the  neighbourhood  of  the  eye,  may 
!  tried  ;  although,  if  the  effusion  be  of  old  standing,  and  to  a 

:  amoiint,  little,  if  any,  benefit  can  be  hoped  for. 

ft  most  be  evident  that  structures*  like  the   choroid  and 

,  which  derive  their  supply  of  blood  from  such  remote  and 

ited  sources,  cannot  be  treated  by  local  depletion,  even 

>n  were  desirable-     The  surgeon  must  seek  to  restore 

of  the  patient's  circulation  by  general  treatment, 

I  on  m  careful  and  comprehensiye  survey  of  constitutional 

and  mode  of  life,  and  especially  of  the  habits  or 

which  may  be  supposed  to  have  given  rise  to  the  local 

Inquiries  must  be  instituted  as  to  the  existence  of 

'  of  tiiose  causes  which  impair  the  sight  by  exhausting  the 

at*s  general  nervous  power.     The  abuse  of  alcohol,  tobacco, 

opiirm ;  renereal  excesses ;    protraeted  suckling,  and  many 

'  depressing  agencies,  will  suggest  themselves  to  the  mind 

rflie  acute  practitioner.     He  will  take  care  not  to  trust  too 

ritly  to  this  or  that  article  of  the  pharmacopoeia,  and  will 

ly  be  on  his  guard  against  the  depressing   agency  of 

f — the  drug  which  he  will   find  lauded  almost   as   a 

for  *  amaurosis '  in  some  of  the  medical  works  of  the 

eration. 

sm   and   strychnine  he  will  frequently  hear  spoken 

possessing  wonderful   efficacy  in  arousing  the  dormant 

of  the  optic  nerve.     The  action  of  strychnine  appears  so 

ly  limited  to  the  motory  fibres  of  the  ner^^ous  system,  that 

Fttpeet  it  to  influence  a  nerve  of  special  sense  is  to  confuse 

'  notions  of  physiology.     Galvanism  has  been  at  various 

ft  GiTourite  remedy  with  the  public,  and  its  administration 

^of  a  parade  of  scientific  apparatus  which  specially  imposes 

^popolar  mind. 

who  believe — or  make  their  patients  believe — that 

eaii  render  cataractous  lenses  transparent  by  means  of 

will  doubtless  long   continue  to  vaimt  its  efficacy 

^in  eases  of  the   most  complete   disorganisation   of  the 


An  anatomical  classification  of  eye-diseases — the  arranging 
*  tktsm^  that  is  to  say,  according  to  the  changes  of  structure 
cause  the  impairment  of  sight^ — has  such  obvious  advan- 
that  it  has  become  almost  universal  among  ophthalmic 
but  it  has  the  inconvenience  of  offering  no  headiug 
which  to  place  certain  defects  which  cannot  be  precisely 
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demonstrated  as  originating  in  anj  one  part  of  the  optic  appt- 
ratus. 

Of  this  kind  are  the  various  InminouA  appearanoea  dependng 
ui)on  some  temporary  disturbance  of  circulation — occaaioMl 
obscuration  of  half  the  field  of  vision  {Hemiopia) — ^the  conditioa 
termed  Hemeralopia — congenital  inability  to  difirtingoiah  ceitua 
colours— spectral  iUusions,  &c. 

Faulty  perception  of  colours. — The  following  list  oomprini 
only  a  portion  of  the  many  terms  invented  to  designate  tini 
affection :  achromatoptiay  chromatopBeudoptnOy  chromaiomMioiUtf 
sia^  chromatodysopsia^  chromatopBeudobleptia^  dyaehromaiopm. 
Tliese  words,  it  will  be  observed,  all  imply  difBcnlty  or  inafaSitf 
to  see  colours ;  but  in  fact  the  subjects  of  this  afiiBction  axe  Bflt 
insensible  to  all,  but  only  to  some  colours,  while  others  are  seoi 
l)erfectly.  The  term  colour-blindness^  employed  by  Wilacm,*  ■ 
on  this  account  objectionable.  Daltonism  f  commemorates  Aa 
faulty  perception  of  an  individual,  without  conveying  any 
of  the  nature  of  the  defect.  I  have  suggested  the  word 
tochronuicyyX  VLR  implying  ^inability  to  discriminate  betweea 
colours,'  which  pretty  nearly  defines  the  true  nature  of  tte 
affection. 

On  investigating  the  reported  cases  of  '  acritochromacy/  tte 
defect  appears  in  most  instances  to  resolve  itself  into  inalnlitj 
to  i)erceive  red ;  and  the  compound  tints  suggesting  donbtfid 
impressions  are  those  into  which  red  enters  to  a  greater  or 
extent.  Yellow  seems  to  be  always  appreciated,  and  blue  almost 
always. 

The  cause  of  the  defect  probably  resides  not  in  the  eye  iiadSt 
but  in  that  portion  of  the  brain  to  which  the  impressions  of 
light  are  ultimately  conveyed.  Hitherto  very  few  dissections 
have  been  made  of  the  eyes  of  '  acritochromatio '  perscms. 
Balton  had  supposed  a  blue  tint  of  the  vitreous  humonr  to  be 
the  cause  of  his  own  peculiarity,  and,  in  accordance  with  his 
express  wish,  his  eyes  were  examined  after  death,  but  nothing 
unusual  was  discovered. 

Acritochromacy  may  take  place  as  a  temporary  morbid 
symptom. 

*  See  Monthly  Journal  of  Medical  Science,  Edinburgh,  July  1854,  p.  1. 
t  From  Dalton  the  chemist,  who  published  his  own  case  in  the  Memam  tf 
the  Literary  and  Philatophical  Society  of  Manchester,  1798,  toI.  y.  p.  28. 
\  'AKpiToxpf^fJMTia, 
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■go  A  VMy  mtelligent  and  acnsitive  little  girl,  ten  years  rpld,  wa« 
it  W  BM  in  cofisequenoe  of  almost  tot&l  blindness,  whicb  had  come  oti 
thi#  pTPoedlDg  four  days.     She  wa»  unable  to  guide  herself,  and,  if  left 
eoaJd  not  EToid  the  article*  of  furniture  in  tlie  room.    She  with  difficulty 
a  ahe«t  of  paper  lying  on  the  floor,  ajid,  of  course,  was  wholly  uniible 
the  largest  type.     She  had  been  much  excited  by  the  emulation 
taekool-eoixipetition,  and  had  taxed  her  memory  coneidembly  in  learning  by 
SHglit  dilatation  and  sluggishness  of  the  pupib  were  the  only  ocular 
;  but  she  dreamed  vividly,  oocasionally  felt  faint  during  the  davp  and 
and  formication  in  the  left  leg  and  foot.     I  enjoined  couiplete 
preiCTibed  iron  in  small  dosea.     Within  a  week  she  could  trace  lines* 
aa  f|j>eaks,  but  was  quite  unftble  correctly  to  appreciate  colcmra.    She  hiid 
tj  with  yellow  and  blue,  but  mistook  all  tints  containing  r*^d.   Ten  days 
general  health  was  restored,  and  with  a  little  pains  she  could  re«id 
type  of  a  leading  article  in  the  Times ;  but  her  appreciation  of  colours  wa.i 
I  boperfect.     At  the  end  of  a  few  weeks  all  defect  of  eight  was  gone  ;  she 
tin  amalleet  type^  and  her  power  of  discriminating  colours  waa  quite 

Wilson  has  inEisted  npon  a  rery  important  practical  point 
with  *  colour-blindness,'  as  he  terms  the  defect, 
that  persons  employed  on  railways  and  elsewhere, 
coloured  lights  are  used  as  signals,  should  be  preyiously 
to  their  power  of  perceiving  colonrs  with  perfect 
On  many  occasions  our  lives  depend  on  the  ability 
Male  solitary  signaJ-man  to  distinguish  between  green,  the 
I  of  safety,  and  red,  that  of  danger.  Now  that  an  universal 
*  system  has  forced  upon  us  a  mode  of  travelling  fraught 
i  inoessant  peril  to  life  and  limb,  we  cannot  afford  to  neglect 
\  chance  of  safety. 
lliere  seems  to  be  no  cure,  or  even  palliatioD,  of  a  defect 
appears  to  depend  upon  a  congenital  want  of  appreciative 
tn  the  brain  itself. 
Hmmetedopia — literally  *  day -sight ' — is  a  term  used  to  de- 
ite  a  peculiar  form  of  intermittent  blindness,  the  subjects 
which  see  perfectly  in  broad  daylight,  but  lose  all  power  of 
inng  objects  as  soon  as  the  sun  has  set,  and  twilight  com- 
The  persons  in  whom  the  affection  is  most  frequently 
witJi  in  this  country  are  those  just  returned  from  sea- 
,  especially  from  the  East  or  West  Indies.  It  is  also 
I  am  told,  among  the  natives  of  the  inland  parts  of 
who  attribute  it,  as  our  own  sailors  do,  to  sleeping 
to  the  moonbeams* 
Tha  re^  emuse  of  hemeraJopia  appears  to  be  exhaustion  of  the 
power  of  the  retina  from  over-excitation  by  the  sun'?* 
,  so  tliat  the  part  is  rendered  incapable  of  appreciating  the 
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weaker  stimulus  of  twilight  or  moonlight.  Exposure  to  tropial 
light,  however,  is  not  the  sole  cause  of  the  affection ;  for  I  have 
met  with  it  in  persons  who  had  never  quitted  the  tempenie 
regions  of  the  globe ;  but  in  most  of  these  latter  cases  the  oon^ 
plaint  had  shown  itself  after  long  voyages,  which  had  subjected 
the  patients  to  exhausting  toil  and  exposure  to  severe  weatlie^ 
while  deprived  of  a  proper  supply  of  fresh  provisions  and 
vegetables. 

In  these  latter  cases  I  have  commonly  found  that  a  ftv. 
weeks'  residence  on  shore,  vtrith  a  mixed  vegetable  and  animil 
diet,  and  the  use  of  quinine,  has  restored  vision  to  a  healthj 
state. 

Nyctalopia — *  night-sight ' — would  imply  inability  to  see  bj 
daylight,  the  exact  converse  of  hemeralopia.  In  a  certain  senafl^ 
patients  affected  vtrith  that  irritable  form  of  corneal  inflammiF 
tion  commonly  called  '  strumous  ophthalmia,'  might  be  termed 
nyctalopic,  so  unable  are  they  to  bear  strong  light,  and  ao 
willing  to  open  the  eyes  and  look  about  them  in  the  dimness  oC 
twilight ;  but,  apart  from  inflammation,  I  have  never  met  wiA 
nyctalopia  to  the  extent  described  by  authors ;  and  I  am  in- 
clined to  consider  the  affection  an  imaginary  one,  invented,  ai 
it  were,  to  form  a  companion  disease  to  the  hemeralopia  jolt 
described. 


CHAPTEE  Vni. 

DISEASES   OF  THE   VITBEOUS   BODT. 

Befobe  the  invention  of  the  ophthalmoscope,  little  was  known 
about  the  morbid  conditions  of  the  vitreous  humour.  It  was 
frequently  found  to  become  diffluent  {synchysis)  after  injuries 
to  the  eyeball,  and  during  the  progress  of  certain  chronio 
inflammations ;  and  it  was  assumed  to  play  an  important  part 
in  glaucoma.  The  ophthalmoscope  presents  to  our  view  a  ^«at 
variety  of  morbid  products  in  the  humour,  which  it  is  difficnU 
to  observe  with  accuracy,  on  account  of  the  rapidity  vrith  whicb 
many  of  the  flakes,  filaments,  and  corpuscles,  float  about  iviiib 
every  movement  of  the  eye. 

When  hcemorrhage  occurs  from  the  ciliary  processes,  or  fioo 
the  superficial  vessels  of  the  retina,  a  portion  of  the  clot  aol 
unfrequently  becomes  entangled  in  the  vitreous  humour,  and 
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■BIDS  an  iiregular,  filamentous,  black-looking*  body,  floating 
m  tad  fro  across  the  illuminated  field  of  the  ophthalmoscope. 
In  typkUiiie  inflammation  of  the  deep  tissues,  the  ritreous 
naoor  loaea  its  perfect  transparency,  and  becomes  turbid ; 
kod  in  mTete  eases,  flakes  nf  Ijmph  are  seen  freely  moving 
Jxyat  in  it^  like  tangled  blackish  threads. 
A  rery  singular  phenomenon  connected  with  the  vitreous 
BDOor  is  that  termed  »parhlin^  fyndiyns  ('  synchysis  etince- 
^\  produced  by  the  disintegration  of  an  altered  crystalline 
Hi.  This  body,  after  becoming  opaque  from  ordinary  eata- 
diange,  sometimes  undergoes  extensive  fatty  degenera- 
of  cholesterine  being  abundantly  formed  within 
If  a  lens  in  this  condition  is  broken  up  with  the 
or  becomes  ruptured  and  thrown  down  to  the  bottom  of 
ttreous  chamber  by  a  blow,  the  crystals  of  cholesterine  are 
K  free,  and  at  each  movement  of  the  eye  appear  as  innumerable 
rilhant  points,  like  the  finest  gold-dust,  sparkling  in  the  dark 
of  the  pupih  When  the  eye  is  kept  at  rest  these  crystals 
to  the  bottom  of  the  mingled  aqueous  and  vitreous 
t,  some  sinking  down  behind,  and  some  in  front  of  the 


Sparkling  synchysis  is  very  rare,  and  I  have  not  had  an  oppor- 
SDitT  of  examining  any  cases  with  the  ophthalmoscope. 

Cy§ti€€Tci. — Perhaps  the  most  striking  phenomenon  connected 
with  the  vitreous  humour  is  the  presence  of  entc»zoa,  either 
wely  floating  within  it,  or  protruding  into  it  from  the  surface 
of  the  retina,  to  which  they  are  attached.  By  far  the  greater 
Bimber  of  cases  of  this  kind  which  have  been  recorded  are  to 
'  in  foreign  journals,  for  hitherto  only  a  very  few  have 
v^u  t.^uoerved  in  this  country.     I  have  myself  never  met  with 

Of  twenty  cases  reported  in  various  numbers  of  the  Ardiwfii/r 
QfhUahmalofie^  the  majority  appear  to  have  been  imder  the 


•  I  nuiy  here  notice  that  flondog  bodiea  in  the  vitreoua  humour  are  not 
iamtlj  todfc  becaose  they  look  ao  under  the  opbthalmoficope.  Any  hody 
tilfimtty  opw}ii6  to  intercept  the  mjn  of  light  pa^fliiig  from  the  illumioated 
^iftn  lo  tkm  ej%  of  the  oWrrer  will  appear  hlaekj  although  if  examined  out 
If  1Wif«y  it  nught  be  found  light-coloured  or  eyen  white. 

t  TtilB  giVM  the  kinoiy  of  a  caae  occurring  In  his  own  practice  in  1864 
V^fUL  BvtfK  JltpnrU,  vot  V,  p,  318).  Bowman  report*  another  (op.  cit. 
^  ».  fi  924).  fTolke^  in  directing  a  disorganised  and  irritahte  eye,  foUBd  a 
ff^tmrn  between  the  choroid  and  retina. 
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care  of  Graefe.  In  eight  cases  the  cysticercnB  was  either  em- 
bedded in  the  very  tissue  of  the  retina,  or  firmly  adherent  to 
its  surface ;  in  six  cases,  the  creature  appeared  to  be  behind  fhe 
retina;  while  in  six  others  it  was  qnite  detached,  and  floated 
freely  in  the  yitreons  humour.  This  latter  circumstance  induMl 
Graefe,  in  two  instances,  to  attempt  its  removal ;  in  the  bit; 
case,  making  an  incision  in  the  sclerotic  and  passing  in  a  fii^: 
ceps  through  the  wound ;  in  the  second,  adopting  a  slower  a 
more  complicated  proceeding.  First,  a  portion  of  the  iris  «i| 
excised,  so  as  to  make  a  large  artificial  pupil ;  then,  when  a| 
irritation  had  subsided,  the  lens  was  extracted  through  a  fli 
section  of  the  cornea ;  and  lastly,  after  a  considerable  intern! 
of  time  had  been  allowed  to  elapse,  a  forceps  was  introdneei 
through  a  fresh  oi)ening  made  in  the  cornea,  and  the  cpA^ 
cercus  grasped  and  drawn  out.* 

From  a  review  of  all  these  cases,  it  appears  almost  certaia< 
that  the  cysticerci  found  loose  in  the  vitreous  humour  hal^ 
attained  that  position  by  perforating  the  retina,  having  beet 
originally  formed  between  that  tissue  and  the  choroid,  in  whiek^ 
situation  it  seems  that  all  the  cysticerci  above  described  wen. 
originally  developed. 

In  a  more  recent  volume  of  the  Arehivj  Graefe  gives  the  totd 
result  of  his  experience  as  to  the  occurrence  of  cystioereoil 
(xii.  2,    174;   1866).    During  thirteen  years   80,000  patienta^ 
had  attended  his  clinique,  and  among  tibem  rather  more  thaa' 
80  cases  of  cysticercus  in  the  deep  tissues  of  the  eye  had  beet 
observed :  3  had  been  seen  in  the  anterior  chamber ;  5  under 
the  conjunctiva ;  1  in  the  substance  of  the  lens ;  1  in  the  oifaiL 
The  ages  of  the  patients  varied  from  eight  years  to  seventy. 

The  very  curious  researches  recently  made  into  the  natanl 
history  of  intestinal  parasites  have  proved  that  the  eysticertM 
tel<B  celluloscB  and  the  t<Bnia  are  really  the  same  creature  ia 
diflFerent  stages  of  development.t 

I  believe  it  has  been  well  ascertained  that  the  inhabitants  of 
Northern  Germany  are  more  liable  to  tape- worm  than  those  of 
the  British  Islands,  and  this  circumstance  would  account  ftr 


*  A  case  of  cysticercus  in  the  vitreous  humour  is  related  by  Desmarres,  TrmU 
thiorique  et  prattqfie  de.%  Maladien  des  VetiXf  2nd  edit,  1858,  voL  iii.  p.  758, 
Another  by  Williams  in  the  Cincinnati  Lancet  and  Observer,  May  1868.  Sm 
Ijiebreich*s  Atlas,  tab.  vii.  figs.  5  and  6. 

t  See  Kiichenmelster  and  Von  Siebold,  On  Animal  and  Vegetable  ParasUm 
(Sydenham  Society,  1867\ 
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Chei  of  the  cysticercus  liaving  been  so  much  more  frequently 
_    witii  in  the  former  countrj- 

fm§em  voliianle^, — The  little  threads  and  spots  which,  by 
le  persons,  are  seen  to  float  and  glide  orer  their  field  of 
were  formerly  attributed  very  commonly  to  congestion 
tii0  choroid.  Tyrrell,  for  instance,  assigned  as  their  cause 
pietematural  dilatation  of  some  of  the  delicate  vessels '  of 
pari.  It  seems  strange  that  any  one  could  overlook  the 
i  tfaiU.  JUed  bodies — which  dilated  vessels  of  the  choroid 
it  be — if  they  pressed  upon  the  retina  so  as  to  impair  its 
would  suggest  to  the  patient  the  idea  of  fixed  spots  in 
li  6eld  of  Tision,  which  could  only  appear  to  move  when  the 
^ebttH  itself  was  set  in  motion.  The  spots  known  as  musccB 
t,  on  the  contrary,  change  their  position  whenever  the 
ii  fwiddenly  moved ;  and  when  the  eye  is  again  fixed,  the 
still  continue  for  a  time  to  float  about  in  various  direc* 
eTentuaily  appearing  to  descend,  as  if  sinking  in  a  fluid, 
lliey  are  most  commonly  met  with  in  short-sighted  subjects, 
•re  quite  compatible  with  life-long  continuance  of  the  acute 
of  vision  which  such  persons  frequently  enjoy.  They 
usiially  first  noticed  between  the  ages  of  twenty  and  thirty  ; 
when  they  have  begun  to  attract  the  patient's  attention, 
f  Appear  rapiJly  to  increase  in  number*  This  apparent 
is  partly  due  to  the  fact  that,  by  anxiously  watching 
^e  patient  soon  acquires  a  habit  of  bringing  fresh  bodies 
b  view. 

If  Uie  eye  be  turned  towards  a  clear  sky  or  a  bright  cloud, 
id  then  kept  steadily  fixed,  the  spots  appear  to  sink  slowly 
just  as  filmy  particles  would  sink  in  a  liquid,  which 
shaken  and  then  allowed  to  rest,  A  sudden  turn  of 
eye  wfll  again  cause  the  little  bodies  to  disperse  for  a 
it^  and  when  the  eye  is  once  more  fixed,  they  slowly 
before. 
8a  long  as  the  patient  steadily  concentrates  his  attention  on 
mj  extemfti  object,  the  musccB  are  not  seen  ;  but  if  he  acci- 
dsnlaUy  catches  sight  of  one  of  them  the  whole  field  of  vision 
Ml  onoe  bc^eomes  crowded  with  them. 
Ik  best  way  of  examining  the  floating  bodies  is  for  the 
io  look  directly  downwards  upon  the  illuminated  field 
/  a  microocope.  They  will  then  be  recognised  as  beaded 
variously  twisted  and  bent ;  sumetimes  appearing  as 
knote  of  ooiled-up  fibres  entangled  together*     When  thus 
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grouped  they  have  a  grejisli  colour,  but  when  a  single  filaiymirf 
is  examined,  it  is  seen  to  be  made  up  of  bighly-refracthi 
globules,  varying  in  form  and  size.  Sometimes  a  filament  mi 
be  seen  to  bend,  and  again  become  nearly  straight,  or  to  tia 
in  such  a  manner  as  to^  present  itself  in  a  foreshortened  poi 
tion.  This  latter  circumstance  proves  that  the  bodies  flo| 
freely  in  a  fluid,  and  are  not  situated,  as  some  have  snppoiei 
upon  the  surface  of  the  cornea.  This  is  still  further  proved  I 
the  fact  that  the  blinking  of  the  lids  has  no  effect  whatever  upa 
the  position  of  the  muscce  in  the  field  of  vision.  If,  when  fl 
lids  are  closed,  the  eyes  are  turned  towards  a  strong  ligUn 
exposed  to  sunlight,  for  instance — the  muscw  can  still  be  sees 
and  their  movements  will  be  just  a^  free  as  when  they  irof 
observed  with  the  eyes  open.  I 

Some  interesting  experiments    were  made  on  himself  byj 
Mackenzie,*  to  determine  the  seat  of  muscca  volitantes ;  but  tw 
most  conclusive  researches  as  to  their  nature  are  those  by  Jago^t^ 
who  has  satisfied  himself  that  these  disquieting  spectres  are,  U 
fact,  nothing  more  than  the  beaded  filaments  of  the  vitreous 
body  itself.     The  normal  network  of  these  filaments,  he  saj( 
can  be  seen  by  any  one  who  knows  how  to  look  for  them-" 
under  certain  conditions,  I  presume,  of  impressibiliiy  of  relam 
Those  filaments  which,  firom  being  tangled  together  in  irregidl 
masses,  form  such  annoyances  to  the  patient,  would  appear  1 
be  the  filamentous  network  in  a  disintegrated  state.  ] 

There  are  few  phenomena  which  give  rise  to  more  alaxm  ii 
patients'  minds  than  muscas  volitantes.  A  vague  notion 
they  are  the  forerunners  of  amaurosis  or  cataract  is  almost 
versal ;  and  even  medical  men  are  apt  to  confound  these 
musc4B  with  the  moving  cloudy  shadows  resulting  from 
of  blood  or  lymph  within  the  vitreous  humour,  or  with  the 
spots  betokening  that  some  limited  portion  of  the  retina  htf| 
become  insensible  to  light.  A  careful  attention  to  the  appear- 
ances of  the  musciB  volitcuniesj  as  I  have  described  them,  wiB 
enable  the  patient  to  convince  himself  of  their  real  nature ;  ami 
the  surgeon  may  console  him  with  the  assurance  that,  althou^ 
incurable,  they  are  perfectly  compatible  with  excellent  and 
enduring  sight. 


•  First  in  the  Edmburgh  Med.  and  Surg,  Journal^  for  1865 ;  and  again  in  hi 
Practical  Treatise,  &c.  1864,  p.  951. 
t  Entcptics,  with  its  uses  in  Physiology  and  Medicine^  1864,  p.  03. 
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Ifc  is  to  be  hoped  that  medical  men  in  general  will  speedily 
brife  at  this  conyiction;  for  it  is  lamentable  to  meet  with 
^~^  ^ts  who  have  gone  through  years  of  treatment,  often  of 
■everest  kind — even  to  bleeding  and  salivation — or  at  best 
;h  an  equally  ineflfectual  course  of  tonics  and  local  appli- 
ons,  and  after  all  have  remained  with  their  muacce  undi- 
led,  and  their  minds  still  burdened  with  anxiety  and  fears 
Fapproaching  blindness. 

Appearances  so  common  as  floating  m^uscos  will  of  course  be 

red  by  multitudes  of  persons  who  subsequently  may  become 

\  subjects  of  either  retinal  disease  or  cataract.     All  I  mean 

\  insist  upon  is,  that  the  muscoe  and  the  diseases  of  retina  or 

have  no  causal  relation  to  each  other. 


CHAPTEE  IX. 

DISEASES   OF  THE   LENS   AND   CAPSULE. 

r  a  state  of  health  the  lens  and  the  membranous  capsule  en- 
it  are  perfectly  transparent.     In  early  life  they  are  also 
colourless ;  but  after  the  age  of  thirty  the  lens  in  most 
begins  to  assume  a  pale-yellow  tinge  ;  and  this  gradu- 
becomes  more  marked  as  age  advances,  until  in  old  subjects 
\  frequently  acquires  the  colour  of  amber. 
Any  loss  of  transparency  in  the  lens,  whether  affecting  the 
ole  or  only  a  portion  of  it,  constitutes  cataract ;  and  in  strict- 
I  this  term  should  be  limited  to  changes  in  the  lens  and  its 
ale.     To  call  an  opaque  inflammatory  effusion  in  the  area 
fihe  pupil  a  'spurious  cataract,'  is  to  introduce  a  loose  and 
\\B  terminology,  which  can  only  give  rise  to  confusion  in 
r  descriptions  of  disease. 

Ahtuyrmal  position  of  the  lens, — The  'suspensory  ligament,' 
bich  is  attached  to  the  capsule  all  round  the  margin  of  the 
,  maintains  it  in  a  fixed  position.     A  blow  on  the  eye  some- 
I  ruptures  a  portion  of  this  ligament,  and  allows  the  lens  to 
ome  tilted  backwards.     If  the  ligament  is  detached  to  a 
Ittnsiderable   extent,   the  lens   sways  to   and   fro  with  every 
(movement  of  the  globe,  and  vision  is  much  confused.     Even- 
ly, under  such  conditions,  the  lens  becomes  opaque ;  but  I 
[Iftve  seen  cases  in  which  it  remained  transparent  for  a  very 
considerable  time. 
Toi».  ni.  L 
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It  appears  that  the  snspensorj  ligament  is  liable  to  a  oc 
genital  defect,  whereby  the  lens,  instead  of  maintaining 
normal  position,  undergoes  displacement  in  a  lateral  directii 
so  that  its  centre  no  longer  coincides  with  the  centre  ci  i 
pupil.  A  curious  instance  of  this  malposition  of  the  lena  occmi 
in  a  mother  and  three  children  who  came  under  my  care.  ! 
the  mother,  and  in  one  of  the  sons,  both  lenses  were  disphfl 
upwards  and  inwards ;  in  another  son,  directly  inwards ;  and 
the  third,  directly  upwards.  In  none  of  these  cases  did  { 
lenses  deviate,  or  only  in  the  slightest  possible  degree,  ftc 
their  normal  transparency.* 

Cataeact. 

This  term,  as  I  have  already  observed,  should  be  strid 
limited  to  denote  partial  or  complete  opacity  of  the  lens. 

The  existence  of  capsular  cataract  has  of  late  years  be 
called  in  question,  and  I  shall  presently  notice  the  grounds 
this  new  opinion. 

Opacities  of  the  lens  do  not  appear  to  be  all  of  precisely  1 
same  nature.  Some  depend  upon  a  shrinking  and  wasting 
the  fibres  themselves,  without  any  appreciable  change  in  111 
chemical  composition,  while  the  more  strongly-marked  i 
chalky-looking  streaks  and  spots  are  formed  by  new  deposiii 
earthy  and  fatty  material. 

We  shall  best  appreciate  the  changes  which  take  place 
cataract  by  glancing  at  the  anatomy  of  the  lens.  It  is  oo 
pletely  enclosed  within  the  very  thin,  but  strong,  capsule,  whi 
is  throughout  perfectly  transparent  and  homogeneous.  To  t 
capsule  is  attached  the  *  suspensory  ligament  of  the  lens,'  wh: 
passes  off  from  the  back  of  the  ciliary  processes  to  be  implaiu 
into  the  capsule  of  the  lens,  with  which  it  becomes  identifi 
Immediately  within  the  capsule  is  a  layer  of  cells ;  int^rm 
to  this  layer  are  arranged  the  superficial  fibres  of  the  le 
softer  and  of  a  more  fragile  consistence  than  those  forming  i 
centre  or  nucleus.  The  fibres  of  the  lens  are  disposed  in  plan 
the  exact  arrangement  of  which  cannot  easily  be  undersfa 
without  the  aid  of  diagrams ;  it  may  suffice  for  our  puxpc 
however,  to  state,  in  genei-al  terms,  that  the  fibres  form  n 


*  See  a  description  of  these  cases  in  Ophthalmic  Hospital  Beporii^  yt 
p.  54,  1858 :  also  in  my  Gvide  to  the  Practical  Studt/  of  Diieaen  of  ik§  . 
2nd  edit  p.  401. 
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horn  the  circumference  to  the  centre,  and  are  more 

mB  tfaej  are  neajrer  to  the  anterior  and  posterior  surfaces 

lenSy  and  less  curved  as  they  approach  its  vertical  plane. 

being  the  manner  in  which  the  elements  of  the  lens 

Affmngedy  we  shall  at  once  perceive  the  reason  why  the 

i  of  cataract  present  such  different  appearances,  accord- 

JMBihej  are  in  the  superficial  cellular,  or  the  deeper  fibrous 

the  superficial  cells  and  adjacent  soft  fibres  of  the 

lieoome  disintegrated  and  broken  up,  and  intermixed  with 

\j  diffused  earthy  deposits,  the  whole  area  of  the  pupil 

tm  a  miD^  appearance,  without  any  regular  striie  being 

If  the  softening  process  has  been  going  on  for  a  long 

there  is  nnually  an  abundant  formation  of  fatty  matter, 

le  faintly-bluish  skim-milk  colour  gives  place  to  a  slightly 

tint,  like  that  of  cream* 

however,  the  cataractous  opacity  commences  in  the  nn- 

fibres  of  the  lens  forming  its  cortical  portion,  whitish 

afe  seen  converging  from  the  circumference  towards  the 

In  persons  past  middle  life  some  of  these  streaks  have 

•yellow  cast,  while  others  are  perfectly  white.     This 

of  tint  depends  upon  the  fact  I  have  already  noticed, 

ly,  tliat  the  body  of  the  lens,  after  the  age  of  thirty  or 

aeqnn'es  a  yellow  tinge ;  and  consequently,  although  the 

stremks  are  in  themselves  white^  only  those  appear  so 

are  on   the  anterior  face  of  the  lens,  and  are  viewed 

^h  the  colourless  media  of  the  cornea  and  aqueous  humour ; 

an  the  contrary,  the  streaks  on  the  posterior  face  of  the 

being  seen  through  its  still  transparent*  although  yellow- 

bodj,  acquire  a  corresponding  change  of  colour.     A  prac.*- 

eye  will  al^  recognise  a  difference  of  form  between  tliese 

of  stride;  those  on  the  front  of  the  lens  presenting  a 

,  and  those  on  the  hinder  face  a  concavity,  towards 

of  the  iris. 

fftriiB  ean  be  clearly  seen  only  in  the  earlier  stages  of 

for  eventually  the  superficial  fibres  and  cells  becinne 

"Vq  up  and  disintegrated,  and  then  the  lens  presents  one 

rm  whitish  or  greyish  surface. 
The  fibfiB0  of  wliich  the  nucleus  consists  arc  denser  and  firmer 
titMik  Uiose  eonstituting  the  cortical  portion  ;  but  they  are  dis- 
tn  the  same  radiating  form.     When  this  nucleus  becomes 
faque  in   old  age,  it  does  not  present  the  marked  striae  so 

l2 
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characteristic  of  cortical  cataract,  but  assumes  a  more  umf< 
cloudy  appearance.     The  distinction  between  the  cortical 
the  nuclear  portions  of  the  lens  are  best  seen  in  the  common 
of  congenital  cataract,  in  which  the  whole  nucleus  is  opaqi 
while  the  periphery  remains  almost  or  quite  transparent. 

I  have  briefly  alluded  to  the  doubts  which  some  histologiii 
have  thrown  upon  the  existence  of  *  capsular  cataract ' — a  im 
employed  even  quite  recently  as  designating  one  of  the  tl 
grand  divisions  of  cataractous  opacities.  These  doubts  clue 
originated  with  Stellwag,*  who,  after  carefully  examining  wi 
the  microscope  about  fifty  cataracts  with  apparently  opsqi 
capsules,  asserted  that  in  every  instance  the  opacity  was  cama 
by  substances  attached  to  the  lenticular  surface  of  the  capsnk 
but  not  depoBited  in  the  very  tissue  of  the  capsules  themselif 
The  opaque  material  which,  to  the  naked  eye,  seemed  identift 
with  their  tissue,  chiefly  consisted  of  earthy  and  fatty  depod 
firmly  adherent  to  it,  but  yet  separable  by  mechanical  or  chemie 
means. 

The  marbled  and  mottled  appearance  commonly  described 
characterising  *  capsulo-lenticular  cataract  *  is  said  by  Stellw 
to  depend  upon  the  irregular  manner  in  which  the 
and  fatty  material  is  deposited   on  the  inner  surface  of  tl 
capsule. 

Although  the  facts  pointed  out  by  Stellwag  and  others  mi 
justify  us  in  discarding  the  term  '  capsular '  as  designating 
species  of  cataract,  it  would  be  affectedly  precise  to  abanda 
the  term  opaque  as  applied  to  a  portion  of  capsule  impedin 
vision,  merely  because  the  opacity  may  be  due  to  earthy  or  fidi 
matter  adhering  to  the  membrane.  And,  indeed,  a  portion 
capsule  which  is  transparent  and  invisible  when  perfect 
tense,  will  become  opaque  when  relaxed  and  thrown  into  foUs 

Reverting  to  the  changes  in  the  lens  itself,  I  would  obsen^ 
that  a  very  common  error  exists  with  regard  to  the  use  of  tW 
terms  liard  and  soft  as  applied  to  cataract.  These  terms  tti 
employed  as  if,  in  certain  cases  a  softening  process  set  in  ftad 
the  very  first,  whilst  in  other  cases  the  reverse  took  place,  aai 
the  whole  lens  underwent  a  steady  process  of  hardening.  Bri 
if  we  examine  a  healthy  lens  at  the  infant  period  of  life,  anl 
compare  it  with  one  which  is  congenitally  opaque,  we  shll 
find  but  little  difference  in  the  consistency  of  the  two  struclufBl 
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U  the  sL^uitf  the  lens  retains  nearly  ite  normal  coDsistency  so 
aft  tbe  opacity  reinaiiis  at  the  striated  stage,  and  it  is  not 
■^  after  a  oonsiderable  period  tiia,t  the  superficial  portion  of 
be  lens  undergoes  that  process  of  disintegration  which  imparts 
o  h  the  uniformly  whitish  and  milky  appearance. 

Aeain,  in  old  subjects  the  commeneemeut  of  cataract  Is  not 
kf ; -nded  with  any  marked  hardening  of  the  lens,  although,  as 
hv  fi»ii'leaa  becomes  opaque,  its  fibres  appear  to  undergo  a 
•xtLim  process  of  drying  and  atrophy.  But  even  in  the  oldest 
l^fvoofl  superficial  softening  eventually  sets  in,  usually  many 
Near^  after  the  first  commencement  of  opaque  stria}, 

Ileisce  it  will  appear  that  the  terms  Aardand  soft  express  only 
.    -rtain  stage  in  the  progress  of  a  cataract ;  that  in  no  form 
diseaae  does  the  lens  from  the  verj^  beginning  undergo 
hardeniug ;  but  those  lenses  which  for  a  long  time 
their    normal    firmness    while   opacity    is    advancing, 
Ij  become  softened,  and  may  even,  in  the  lapse  of  many 
undei^  a  complete  transformation  into  a  fluid  condition, 
the  two  heads,  NucUar  and  Cortical^  we  may  arrange 
various  forms   of  cataract;    abolishing   the   old  term 
cataract,*  and  assigning  those  opacities  whifh  were 
known  by  that  name  to  the  cortical  division. 
catara<:t  would  comprise,  first,  the  congenital  form 
didense ;  and,  secondly,  that  which  is  met  with  in  old 
alone,  or,  more  frequently,  associated  with  nxarginal 

Obv^tca/  cataract  is  by  far  the  more  usual  form ;    for  the 

ity    which  oecurs  in  middle  life  almost   invariably  com- 

oes  in  the  cortical  portion  of  the  lens ;  and  even  in  old  age 

is  the  rule,   the  rare  exception  being  that   the  nucleus 

cloudy  before  marginal  striae  are  developed. 

owing  to  insufficient  exploration  of  the  eye  that  the 

of  this  was  formerly  believed  to  be  the  case ;  but  no  one 

ft  hsve  had  extensiTe  opportunities  of  examining  the  eyes  of 

peraofiji  under  the  influence  of  atropine,  without  convincing 

that^  even  in  extreme  old  age,  it  is  much  more  common 

bd  marginal  opacity  beginning  whilst  the  nucleus  is  still 

sr,  than  to  fi^nd  nuclear  opacity  beginning  while  tlie  margin 

la  transparent. 

of  cal<ir art.— There  is  no  better  teat  of  an  ophthal- 
n'a  skill  than  his  ability  to  determine  the  presence 
of  i^Micity  in  the  lens.     And  nothing  is  more  impor- 
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tant  to  be  precisely  ascertained ;  for  the  want  of  skill  to  detei 
cataract  in  an  early  stage  may  lead  the  surgeon  to  regard 
case  as  one  of  retinal  defect ;  or^  on  the  other  hand,  he  ] 
mistake  the  reflex  of  light  from  the  retina  for  the  opacity  ( 
cataract. 

I  will  not  detain  the  reader  with  a  long  account  of  tt 
subjective  symptoms  which  attend  cataract;  for  the  detection ( 
the  disease  depends  wholly  upon  a  careful  examination  of 
lying  open  to  our  observation.  A  full  detail  of  subjeeti 
symptoms  is,  no  doubt,  very  useful  in  ascertaining  the  moA 
condition  of  a  structure  wholly  concealed  from  our  view;  h 
this  is  not  the  case  with  the  lens,  and  if  we  suspect  opacity 
exist,  we  have  simply  to  look  for  it. 

A  more  or  less  marked  dimness  of  sight,  uniformly  invohq 
the  field  of  vision — coming  on  gradually,  and  without  inflai 
mation,  unattended  with  any  impairment  of  motory  power 
the  iris — such  would  be  the  symptoms  which  would  make 
suspect  the  existence  of  cataract.  Our  examination  should 
conducted  in  the  following  way : 

The  patient  should  be  placed  close  to  a  window  admittii 
bright  daylight — not  direct  sunlight — and  care  should 
taken  that  the  light  does  not  fall  upon  the  cornea  from 
than  one  window,  and  that  reflections  from  mirrors  and  ofli 
polished  surfaces  do  not  interfere  with  the  single  ray  wUl 
should  pass  into  the  pupil.  A  convex  glass  of  an  inch 
should  be  used  as  a  condenser,  to  concentrate  light  upon 
surface  of  the  patient's  lens,  while  we  explore  it  with  the 
eye.  In  this  manner  faint  streaks  of  opacity  may  be  detectai 
which  would  otherwise  escape  us.  Each  eye  must  be  separata 
examined. 

We  must  never  rest  satisfied  with  a  patient's  assurance  ilMI 
he  can  or  cannot  read,  but  must  obtain  a  precise  standard  of  U 
sight  by  making  him  read  aloud  from  type  of  different  sizes. 

In  hospital  practice,  those  who  have  not  learnt  their  letted 
may  be  told  to  count  dots,  point  out  a  single  and  a  double  liiM 
an  asterisk,  and  other  typographical  marks. 

All  these  experiments  must  be  made  while  the  eye  is  in  ill 
natural  state.  We  next  proceed  to  dilate  the  pupil  wHh 
atropine.  A  solution  of  two  grains  to  the  ounce  of  distilM 
water  is  usually  strong  enough  for  this  purpose,  and  care  shomU 
be  taken  to  obtain  the  sulphate  perfectly  neutral.  Any  excei 
of  acid  makes  the  application  painful,  and  so  of  course  doei 
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^e  addition  of  alcohol^  which  I  have  sometimes  seen  prescribed. 

,6  lower  lid  should  be  slightly  drawn  away  from  the  globe, 

a  few  drops  of  the  solution  let  fall  between  them  ;  and  then 

lids  should  be  kept  closed  for  a  quarter  of  an  hour  or  half 

hour.     Children,  and  even  timid  adults,  are  often  alarmed 

the  sight  of  any  bottle  of  drops,  so  instinctively  do  they 

ct    that  all   drops   necessarily  cause   pain.      A  disk   of 

pised  gelatine  may  be  quietly  slipped  on  to  the  conjunctival 

of  the  lower  lid,  without  the  patient  being  aware  that 

ij  such  application  has  been  made. 

When  the  pupil  is  fully  dilated,  we  repeat  our  examination 
before,  with  the  aid  of  concentrated  daylight,  carefully 
illuminating  and  exploring  the  extreme  margin  of  the  lens,  and, 
fif  its  body  be  sufficiently  transparent,  lighting  up  and  examin- 
ing its  posterior  surface.  In  this  manner  the  faintest  streaks 
.of  commencing  cataract  may  usually  be  detected ;  while  dense 
,  patches  along  the  margin  of  the  lens,  opaque  strise  converging 
t  ilong  its  anterior  or  posterior  surface,  delicate  lines  radiating 
from  the  centre,  or  the  uniform  haze  of  a  cloudy  nucleus,  can 
>.  hardly  escape  detection. 

[  While  cataract  is  still  in  a  very  early  stage  of  development,  it 
'  18  so  important  to  ascertain  the  condition  of  the  retina  and 
eboroid,  that  in  every  case  the  ophthalmoscope  should  be  used 
to  complete  our  diagnosis. 
F  By  examining  the  deep  tissues  we  sometimes  detect  in  them 
morbid  conditions,  which  would  induce  us  eventually,  when 
cataract  had  become  complete,  to  abstain  from  operating ;  or, 
if  an  operation  were  deemed  desirable,  it  would  be  undertaken 
on  the  full  understanding  that  only  partial  success  would  be 
attainable. 

Reasoning  a  priori,  we  should  imagine  that  the  ophthalmo- 
scope would  be  an  infallible  means  of  detecting  those  faint 
traces  of  cataractous  opacity  which  elude  the  ordinary  modes  of 
observation ;  but  experience  shows  us  that,  under  the  strong 
glare  of  the  ophthalmoscope,  these  faint  opacities  frequently 
disappear,  just  as  a  slight  flaw  in  a  piece  of  glass  might  become 
visible  when  laid  upon  a  black  surface,  although  it  would  not  be 
seen  when  the  glass  was  held  in  front  of  a  brilliant  light. 

In  most  cases,  however,  the  opaque  strise  of  a  commencing 
cataract  are  seen  under  the  ophthalmoscope  as  radiating  black 
lines,  while  a  hazy  nucleus  assumes  the  appearance  of  a  dark 
cloud  in  the  centre  of  the  pupil. 
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Sometimes  the  very  earliest  commencement  of  cataract  m 
be  detected  by  examining  the  lens  with  the  naked  eye  in 
darkened  room,  while  a  strong  light  is  thrown  upon  the  p 
either  from  the  ophthalmoscopic  mirror,  or  by  means  of  a  oonv 
glass  of  a  short  focus.  This  oblique  illumination  will  oft 
reveal  highly-refractive  globules  and  radiating  lines  throughc 
the  whole  extent  of  a  lens,  which  to  ordinary  ophthalmosoo] 
examination  seemed  transparent. 

I  have  already  spoken  of  the  twofold  division  of  cataracfa 
opacities  into  cortical  and  nuclear,  accordingly  as  they  t 
situated  in  the  periphery  or  the  centre  of  the  lens.  To  give  i 
special  names  to  cataracts,  in  consequence  of  the  various  sluq 
which  the  opaque  deposits  assume,  appears  to  be  altogetl 
trifling  and  useless.  It  is  evident  that  the  transparent  i 
opaque  elements  of  a  diseased  lens  may  arrange  themselvei 
Kuch  a  manner  as  to  produce  infinite  variations  of  shades  t 
figures,  without  offering  any  real  variety  in  their  compositi 
There  are,  however,  a  few  leading  pecidiarities  connected  n 
age  and  mode  of  development,  which  demand  a  separate  not 

CONGENITAL  CATABACT. 

This  opacity  may  exist  in  very  different  degrees. 

1.  The  slightest  form  is  that  of  a  small  white  central  doi 
the  anterior  face  of  the  lens  {Cataracta  centralis).  This  dote 
sists  of  a  minute  portion  of  earthy  matter  deposited  in  then 
superficial  portion  of  the  lens,  just  within  the  capsule.  In  a 
of  this  kind  the  rest  of  the  lens  commonly  remains  througl 
life  transparent,  and  the  patient  is  often  unconscious  of 
defect  of  vision.  Occasionally,  however,  a  few  faint  w 
lines  are  seen  radiating  from  the  central  dot.  If  the  rest  of 
lens  remains  transparent,  this  slight  form  of  cataract  shoulc 
no  means  be  treated  by  operation. 

2.  Sometimes,  instead  of  forming  a  minute  central  dot, 
earthy  deposit  is  so  large  as  to  occupy  nearly  the  whole  are 
the  pupil,  when  in  its  contracted  state.  The  deposit  proj 
forwards  in  the  shape  of  an  obtuse  white  cone,  and  appear 
adhere  by  its  base  to  the  anterior  surface  of  the  capsule.  1 
however,  is  not  really  the  case,  the  cretaceous  mass  being 
bedded  in  the  superficial  portion  of  the  lens,  and  covered  b^ 
transparent  capsule.  The  term  Cataracta  jyyramidata  has 
given  to  this  congenital  form. 
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8.  The  most  common  kind  of  congenital  cataract  is  that  in 
lich  the  nucleus  is  opaque,  while  the  peripheral  portion 
mainB  transparent.  In  the  contracted  condition  of  the  pupil 
ftl  transparent  portion  is  hidden  by  the  iris,  but  it  comes  into 
B(w  when  the  pupil  is  widely  dilated.  In  the  contracted,  or 
rt  slightly  dilated,  state  of  the  pupil,  its  entire  area  is  occu- 
ed  by  a  greyish- white  opacity,  made  up  of  fine  radiating  lines, 
bioh  converge  to  an  opaque  white  patch  at  the  centre  of  the 
D8.  When  the  pupil  is  widely  dilated  with  atropine,  this 
Mcity  is  seen  to  be  surrounded  by  a  perfectly  black  area,  and 
mragh  this  clear  ring-shaped  space  the  patient  has  tolerably 
Mr  vision.  Those  who  examine  such  cases  for  the  first  time 
BB  apt  to  imagine  that  the  opaque  nucleus  which  they  see 
■Dy  constitutes  the  whole  lens,  shrunken  and  contracted  to  an 
Dnatnrally  small  size,  and  that  the  dark  ring-shaped  space  is 
Mogether  unoccupied  by  lens-tissue.  Occasionally  a  few  white 
hbb  are  seen  to  traverse  this  space,  passing  from  the  opaque 
ncleus  to  the  outer  margin  of  the  lens.  When  such  a  nuclear 
itiract  is  broken  up  with  the  needle,  in  the  operation  for 
<ihition,  the  real  nature  of  the  case  is  made  manifest,  and  the 
)eripheral  portion  of  the  lens  soon  becomes  as  opaque  as  the 
ncleus  itself. 

If  cases  of  this  kind  are  not  operated  upon  in  early  life,  the 
patients,  although  very  short-sighted,  continue  for  many  years 
b  enjoy  considerable  powers  of  vision ;  but  usually,  towards  the 
ige  of  forty,  if  not  sooner,  the  peripheral  portion  of  the  lens 
ondergoes  a  change,  and  gradually  becomes  opaque. 

4.  A  form  of  congenital  cataract,  much  more  rare  than  that 
oat  described,  consists  of  a  very  faintly- striated  opacity  of  the 
lucleus,  unaccompanied  by  that  chalky-white  central  patch 
rhich  renders  the  ordinary  congenital  cataract  so  conspicuous 
nd  so  easy  of  diagnosis.  Several  instances  have  come  under 
ly  notice,  in  which  this  rarer  kind  of  cataract  has  remained 
ndiflcovered  until  the  patients  were  of  an  age  to  be  sent  to 
shool,  when  their  inability  to  read  ordinary  type  has  caused 
ieir  friends  to  seek  advice. 

5.  It  is  very  unusual  to  find  cataract  first  commencing 
etween  infancy  and  puberty  ;  but  I  have  met  with  a  few  cases 
1  which  the  opacity  seemed  to  have  begun  when  the  patients 
'ere  about  nine  or  ten  years  old.  They  had  been  sent  to  school 
t  the  age  of  seven  or  eight,  and  had  readily  learned  to  read ; 
ut  at  the  end  of  a  year  or  two  their  sight  began  to  fail,  they 
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became  at  first  short-siglitedy  and  then  gradually  lost  the 
of  reading  any  but  large  type,  or  of  recognising  faces  acroM 
room. 

I    have   observed  two  distinct  forms  of  opacity  in 
cases. 

In  one  form  the  lens  was  dotted  throughout  with 
white  points,  arranged  in  the  course  of  its  fibres.     These 
were  as  small  as  if  pricked-in  yr^ith  the  finest  needle,  and 
general  effect  they  produced  was  that  of  a  very  faint  hazineai 
the  pupil,  only  recognisable  under  concentrated  light. 

In  a  second  set  of  cases  the  opacity  was  wholly  confined 
the  posterior  surface  of  the  lens.  In  some  instances  there  i 
one  isolated  patch  in  that  situation,  not  exactly  in  the  axis  of  4 
lens,  but  reaching  from  near  that  point  to  its  extreme  edge, 
other  cases  the  whole  posterior  face  was  covered  with  very 
opaque  lines,  closely  set  together,  and  converging  from  il 
circumference  to  the  centre,  so  as  to  produce  the  effect  of 
delicate  fibrous  membrane  of  concave  form.  Encircling  the 
centre  of  this  opaque  surface  was  a  whitish  ring,  more  den 
and  earthy  in  appearance  than  the  rest  of  the  striated  smftfl 
of  which  it  formed  a  part. 

These  opacities,  limited  to  the  posterior  face  of  the  leni, 
course  require  for  their  detection  far  more  careful  observatifll 
than  congenital  cataract  of  the  ordinary  kind,  in  which  ft 
whole  nucleus  is  opaque,  and  the  centre  probably  marked  w&^ 
chalky-white  patch  in  the  very  centre  of  the  pupiL 

Congenital  cataract,  whatever  form  it  may  assume,  is  fl» 
quently  accompanied  by  a  rhythmical  twitching  movement  Qi 
the  eyeballs,  the  effect  of  irregular  action  either  of  the  recti  d 
the  oblique  muscles.  This  twitching  is  known  by  the  name  a 
nystagmus.  It  does  not,  however,  invariably  accompany  OOB 
genital  cataract,  some  patients  suffering  from  this  affection  beiiil 
entirely  free  from  any  irregular  muscular  action :  while,  on  th 
other  hand,  nystagmus  is  met  with  in  many  cases  of  defectifl 
sight  wholly  unattended  by  any  opacity  of  the  lens. 

There  are  certain  morbid  deposits  in  the  deep  tissues  of  tti 
eyeball  which  in  infants  and  children  may  be  mistaken  for  fb 
opacity  of  cataract.  Scrofulous  and  encephaloid  deposit^  ft 
instance,  in  their  early  stage,  are  not  unfrequently  mistaken  i 
this  manner ;  but  a  careful  examination  through  a  well-dilatc 
pupil,  cannot  fail  to  detect  the  real  nature  of  the  disease.  Bod 
scrofulous  and  encephaloid  deposits  have  a  more  or  less  yeUo 
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tklour,  And  by  a  practised  obaerver  will  be  recog^nised  as  lying 
loeh  farther  back  tlian  the  hinder  surface  of  the  lens.  At  a 
ertain  stage,  however,  of  scrofulous  and  enoephaloid  deposit 
lens  becomes  cloud j  ;  and  how,  it  may  be  asked,  is  a  secon- 
caUuuct  of  this  kind  to  be  distingiiished  from  one  which  is 
laiy,  and  tmeonnected  with  any  other  affection  of  the  globe  ? 
I  an  eye  affected  with  simple  cataract  the  position  of  the  iris 
mally  I'ertical,  or  nearly  so ;  the  pupil  is  active  ;  the  lenti- 
opacity  is  regularly  striated,  and  perhaps  exhibits  also  at 
centre  a  white  dot.  In  advanced  scrofulous  and  encephaloid 
on  the  contrary,  the  anterior  chamber  is  obliterated,  the 
is  irregular,  dilated,  and  fixed  ;  the  lens  has  an  uniformly 
ly  appearance,  and  sometimes  receives  from  the  mass 
it  a  somewhat  yellowish  tint.  Congenital  cataract,  too, 
invariably  affects  both  eyes ;  while  encephaloid  deposit 
ad  invariably  occurs  in  one  eye  only.  Scrofulous  deposit 
indeed,  occasionally  affect  both,  but  rarely  to  the  same 
nt,  or  at  the  same  time. 
In  children  and  also  in  older  persons  who  have  been  brought 
Oder  my  notice  for  congenital  cataract,  1  have  been  struck 
ith  the  frequent  occurrence  of  diseased  teeth,;  the  incisors  and 
being  dwarfed,  deficient  in  enamel,  discoloured  and 
y-coinbed  on  their  anterior  surface,  and  their  cutting  edge 
away  and  blunt.  I  am  unable  to  offer  any  explanation  of 
ii  condition  of  the  teeth,  which  I  do  not  find  mentioned  by 
y  ophlhahuic  observer. 

CATABACT   IN    ABULTS. 

Kioept  as  a  result  of  injury,  cataract  is  rarely  seen  to  com- 
Bsee  between  puberty  and  the  middle  period  of  life.  Up  to  the 
je  of  forty  it  is  a  rare  disease,  it  becomes  more  common  in 
ho  have  passed  their  fortieth  year,  but  it  is  after  the 
It  of  fifty  or  sixty  that  we  are  more  especially  on  the  watch 
r  it  in  patients  complaining  of  failing  sight. 
Ev  -  :  to  extreme  old  age  cataract  usually  commences  at 
e  '  rence  of  the  lens,  in  the  form  of  opaque  stria*,  which 

ndnatly  advance  along  the  anterior  and  posterior  faces  of  the 
ita  axis. 
[t  the  same  time  very  fine  whitish  lines  may  be  observed 
tmdiate  from  the  anterior  pole  of  the  lens,  marking  the  divi- 
njijcli  exist  between  the  planes  in  which  its  fibres  are 
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arranged.     After  the  age  of  sixty  a  hazy  condition  of 
nucleus  is  commonly  found  co-existing  with  advanced 
opacity ;  but  even  in  extreme  old  age  it  is  far  more  common,! 
I  have  already  observed,  for  cataract  to  commence  at  the  : 
than  at  the  nucleus. 

If  we  trace  the  rise  and  progress  of  cataract  in  an  dde 
person,  the  changes  will   usually  be  found  to  occur  in 
following  order.     First,  opaque  strise  are  formed  at  the  < 
edge  of  the  lens,  and  commonly  it  is  the  lower  edge  which  i 
thus  affected.     These  strisQ  gradually  coalesce  into  patches,  i 
then  spread  themselves  over  the  posterior  face  of  the  lens,  < 
a  few  extending  a  short  distance  over  the  anterior  face.    At  1 
point  of  development  the  cataract  may  remain  stationary  fef  i 
year,  or  even  for  several  years.     Then  a  farther  change ' 
place,  and  the  whole  body  of  the  lens,  but  especially  the  nuc 
becomes  slightly  hazy,  but  not  so  as  to  prevent  the 
radiated  opacity  from  being  recognised  when  properly  illu 
nated.  The  opaque  striae  on  the  anterior  face  of  the  lens  gradu 
advance  until  their  tips  appear  within  the  area  of  the 
The  haziness  of  the  body  of  the  lens  increases  until  even 
trated  light  fails  to  reveal  the  posterior  strise,  and  at  last 
the  anterior  surface  of  the  lens  can  be  seen.     At  this  sta 
cataract,  vision  is  restricted  to  mere  perception  of  direct 
or  of  that  reflected  from  white  or  polished  surfaces.     Perl 
bright  colours  may  still  be  recognised. 

Up  to  this  point  the  fibrous  structure  of  the  lens  can  stiUI 
traced  ;  but  as  years  go  on,  its  surface  becomes  more  opaque  t 
whiter,  in  consequence  of  disintegration  of  the  superficial  fil 
and  the  deposit  among  them  of  earthy  and  fatty  materiiL' 
Occasionally  crystals  of  cholesterine,  just  within  the  capsule,  mflf; 
be  recognised  by  their  peculiar  sparkling  appearance.  ] 

It  sometimes  happens  that  this  final  stage  of  superficial  softevj 
ing  does  not  occur,  and  the  cataract  is  then  very  difficult  ol 
detection,  having  a  dull  brownish  appearance  like  horn. 

A  very  rare  form  of  lenticular  opacity  is  that  termed  *  UaA 
cataract.'  The  name  is  frequently  given  to  lenses  which  M 
only  of  a  dark-brown  colour,  but  absolute  blackness  is  sometimM 
met  with.  It  must  not,  however,  be  supposed  that  in  then 
cases  the  blackness  of  the  pupil  is  like  that  presented  by  I 
healthy  eye,  in  which  all  the  humours  are  perfectly  clear.  Ii 
the  two  or  three  cases  of  black  cataract  which  I  have  seen,  than 
was  not  the  slightest  doubt  as  to  the  existence  of  a  catarad 
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the  blackness,  so  remarkable  after  extraction,  was  not 
for,  in  each  instance,  several  fine  whitish  lines  could 
radiating  on  the  anterior  surface  of  the  lens,  formed, 
idcmbi,  by  slight  earthy  deposits  just  witbin  the  capsule. 

id  csUaraci  ;  Morgagnian  cataract,- — The  softening  process, 
begins  in  the  superficial  portion  of  an  opaque  lens,  may 
on  until,  in  the  course  of  years,  the  whole  mass  becomes 
I  into  a  thin  pulp.  The  nucleus,  for  a  long  time, 
ibis  softening  change,  and  a  lens  consisting  of  a  firm 
surrounded  by  a  turbid  pulp  of  disintegrated  tissue, 
i  tmseiyed  the  name  of  ^  Morgagnian  cataract.'* 
I  ill  fluid  cataract  aU  the  superficial  portion  of  the  lens  is 
ated^  there  is  of  course  no  trace  of  those  radiating 
\  to  charact4*risUc  of  ordinary  opacity.  Sometimes  a  fluid 
fit  IB  bluish-white,  like  milk-and-water;  in  other  cases  it 
a  dirty-grey  colour,  or  a  pale-yellow  tint,  like  that  of 
Its  consistence  appears  unequal,  as  if  some  portions 
I  ecwgulated,  and  others  perfectly  fluid. 

creamy  colour  is  usually  found  in  cataracts  that  have 

in  the  fluid  state  for  a  considerable  time,  and  it  seems 

paradoidcal  to  assert  that  it  is  very  difficult,  even  for  a 

obserrer,  to  distinguish  between  a  fluid  lens  of  this 

ttnd  one  which  has  undergone  a  change  of  a  directly 

character,  and  become   solidified  by  earthy  deposit* 

peffeirtly  fluid  and  the   perfectly  solid  lens  are   equally 

of  fibrous  markings,  and  the  inequality  of  consistence  in 

presents  an  appearance  very  similar  to  that  resulting 

taller  from  the  variety  in  tint,  caused  by  the  manner  in 


*  riua  form  of  caUract  wbs  not  dascriljed  by  the  Ititlian  aoAtomiiit  from 
m  U^e  term  id  derived.     In  di?ii^ecting  the  eyea  of  ariimalB  he  hud 
1  m  ftttiii  if)  ejcude  from  between  the  capsule  and  the  hn»^  and  concluded 
hii  4bmI  ttlwiyi  existed  dttriog  life.     In  coniplmient  to  the  discoverer  it 
•>mists  Hquor  Moramrni^  luid  it«  e^cistenee  in  the  living  eye 
rv*gxnled  as  indisputable  ;  subAequent  ob-^nation,  however, 
a  product  of  pi^t-murtcrn  decomposition.     Morgagni  htia 
loU^d  EL^'ninst  himself;  for,  in  treating  of  the  cnuse«  of 
that  the  diRt^«i»e  may  originate  in  a  deficiency  of  thi/u  yery 
«■  h«  thinks,  would  become  dry  and  opaque,     llis  worda 
lui,  bobu^que,  aive  recens  give  non  ita  recena,  perforata, 
.  humoreni  quendom  aqueum  prodire:    quod  et  in 
ijiif  atque  adeo  credidi  hnjus  humorin  secret lone  prO" 
-iccum  et  opacum  6eri,  fere  ut  in  extracto  exsiccatoque 
{Adwantaia  AnatonticCj  &c.,  Lugd.  Bat.  1741,  Adr.  vi. 
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which  the  earthy  constituents  of  the  solidified  lens  are  de 
on  the  capsule. 

The  following  are  mentioned  among  the  distingoislung  rig 
of  a  fluid  cataract — an  advance  of  the  iris  towards  the  < 
caused  by  an  increase  in  the  bulk  of  the  lens,  attending 
fluid  change — and  a  difference  in  the  degree  of  opacity  in 
cataract,  as  respects  its  upper  and  lower  portions,  ciuised  1 
the  gravitation  of  its  denser  particles.     But  neither  of 
signs  can  be  relied  upon ;  for  in  cases  of  fluid  cataract  it  i 
happens  that  the  iris  deviates  little,  if  at  all,  from  a 
plane ;  and  the  separation  of  the  contents  of  the  capsule  intoi 
and  solid  is  seldom  sufficiently  complete  to  allow  of  the 
solid  portions  gravitating  in  the  manner  described  by  aut 

If  a  fluid  cataract  is  examined  with  the  microscope,  the  1 
fibres  are  found  in  every  stage  of  disintegration,  mixed  up ' 
earthy  matter  and  a  multitude  of  oil-globules. 

TEAUMATIC    CATAEAOT. 

The  lens  may  lose  its  transparency  in  consequence  of  a  1 
on  the  eye,  although  the  globe  may  not  be  ruptured,  or  the  1 
itself  displaced  from  its  connections;   the  mere  shock 
sometimes  sufficient  to  affect  the  nutrition  of  the  lens, 
induce  a  gradual  opacity  of  its  whole  substance. 

Any  penetrating  wound  of  the  lens  is  sure  to  produce  eat 
and  if  the  wound  in  the  capsule  remains  open,  so  as  to  allow  1 
superficial  cells  and  fibres  of  the  lens  to  imbibe  the 
humour,  the  whole  mass  gradually  becomes  disintegrated 
absorbed,  so  that  eventually  a  wounded  lens  may  wholly 
appear  without  any  surgical  interference.     It  was  a  knowle 
of  this  natural  process  that  first  suggested  the  operation  ; 
cure  of  cataract  by  solution.     It  is  only  in  exceptional  cases  i 
the  whole  lens  becomes  absorbed  in  consequence  of  a  wou 
More  commonly  it  happens  that  a  certain  portion  of  lens- 
remains  enclosed  within  the  capsule,  and  undergoes  fatty  cl 
The  following  is   the   appearance   such  a  traumatic   cat 
would  present  some  years  after  the  occurrence  of  the  injury. 

There  is  probably  some  adhesion  of  the  pupillary  margin 
the  capsule,  the  result  of  old  iritis ;  the  pupil  is  occupied  by  ftf 
disk,  formed  by  the  approximation  of  the  anterior  and  postd- 
rior  surfaces  of  the  capsule,  enclosing  between  them  aomftj 
remains  of  very  opaque  lens-tissue.     This  disk  is  situated  muflk 
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■pck  tlian  the  position  occupied  by  a  full-sized  lens,  and 
kfl-white  patchj  area  not  unfrequently  exliibits  some 
lug  Cfjst^  of  cholesterine. 

ayses  where  the  wound  of  the  lens  has  been  followed  by  a 
rmble  amount  of  iritis,  the  whole  margin  of  the  pnpii 
kJband  adherent  to  the  anterior  capsule,  wliich  may  also 
^d  with  a  dense  membrane,  composed  of  old  lymph, 
apUlarj  area  may  be  small,  and  not  susceptible  of  increase 
5  of  atropine,  on  account  of  the  intimate  union  between 
and  the  capsule.  Occasionally  there  is  a  deceptive 
of  a  partial  opening  of  the  pupil^  and  a  casual  or 
observer  will  suppose  that  a  sufficient  portion  of 
tpil  is  free,  so  as  to  allow  of  useful  vision.  The  supposed 
ire,  however,  is  really  a  patch  of  black  pigment,  lying  on 
littiah  membrane  which  is  closing  up  the  pupil.  Light, 
ilnted  on  the  part  by  means  of  a  lens,  will  almost  always 
^^  true  nature  of  the  supposed  aperture,  or,  sliould  this 
ffiul,  the  ophthalmoscope  will  at  once  resolve  the  doubt. 
rottld  be  impossible  to  describe  all  the  various  appearances 
lied  by  the  pupil  after  the  partial  or  complete  absorption 
immded  lens.  The  capsule  may  block  up  the  entire  space 
I  maoner  just  described ;  it  may  form  a  delicate  filmy  net- 
hardly  visible  except  under  concentrated  light;  it  may 
been  completely  torn  through  at  its  centre,  the  peripheral 
m  retracting  all  round,  so  as  to  form  a  white  ring,  almost 
D  by  the  iris ;  or  it  may  assume  the  appearance  of  a  single 
band  stretched  across  the  pupil  from  side  to  side.  In 
f  tliere  is  hardly  any  possible  variety  of  figure  which  the 
le  eapffole  may  not  assume* 
■eter  tmdergoes  absorption,  but  it  often  appears  to  do  so, 

Ece  of  the  manner  in  which  it  retracts  and  shrinks 
m  divided.  This  retractile  property  of  the  capsule 
^8  be  borne  in  mind  by  the  surgeon,  in  the  various 
jiB  operations  which  become  necessary  when  an  opaque 
Bof  it  is  obstructing  the  pupil.  He  should  take  care  not 
Be  any  part  of  the  opaque  membrane,  but  to  regulate  his 
iw  and  lacerations  of  it  in  such  a  manner  that  it  may 
m  have  a  fixed  point  at  the  periphery,  towards  which  it 
t^atrmct,  and  so  leave  the  central  portion  of  the  pupil  free. 
ioeatiion  of  the  lens  into  the  anterior  c/wim^er.— This  accident 
place  afl  a  result  of  external  violence,  such  as  a  blow  upon 
IfebaD  or  a  violent  fall.     It  more  frequently  happens  when 
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the  lens  has  been  long  in  an  opaqne  condition,  and  its 
pensorj  ligament  weakened,  or  partially  detached  by  diseii 
The  appearance  of  an  opaque  lens  in  the  anterior  chamber 
peculiar,  that  the  nature  of  the  accident  can  hardly  be  m: 
When  the  lens  is  dislocated  in  a  transparent  state,  its 
presents  the  appearance  of  a  ring  of  golden  light.     Pain 
inflammation  set  in  very  soon  after  the  occurrence  of  the  a 
dent,  and  loss  of  the  eye  can  be  averted  only  by  prompt  i€m( 
of  the  lens,  through  a  suitable  opening  in  the  cornea. 

I  have  already  spoken  of  certain  forms  of  partial  displM 
ment  of  the  lens,  when  treating  of  the  inflammation  such 
dents  give  rise  to  (see  the  section,  '  Traumatic  Iritis,'  p.  98) 
and  have  considered  ^  subconjunctival  dislocation  of  the  1( 
in  the  chapter  on  Affections  of  the  Sclerotic  (p.  90). 

TEEATMENT   OP   CATAEACT. 

Before  describing  the  treatment  of  cataract,  I  may  be  expeetl 
to  say  something  respecting  the  morbid  agencies  which  gh 
origin  to  it.  But,  in  truth,  the  causes  of  cataract,  whetb 
remote  or  proximate,  have  hitherto  received  no  satisfiusin 
explanation.  The  fact  that  the  lens  may  be  opaque  at 
or  may  become  so  in  old  age,  at  once  proves  under  what  widfl 
different  conditions  the  disease  is  developed  ;  and  we  need  h 
cast  a  glance  at  the  varying  and  even  opposite  theories 
have  been  given  as  to  the  predisposing  causes  of  cataract^ 
convince  ourselves  they  are  but  guesses,  for  the  most 
fanciful  and  unfounded. 

Thus,  one  author  thinks  that  persons  exposed  to  the  he| 
and  glare  of  strong  fires  are  predisposed  to  cataract ;  anothl 
makes  the  same  remark  of  those  who  drink  sour  wines ;  by  i 
third,  the  prevalence  of  cataract  among  the  Turks  is  attribida 
to  their  using  opium  ;  while  other  observers  consider  that  ill 
inhabitants  of  volcanic  countries  are  peculiarly  liable  to  tihj 
disease.     Certainly,  in   its   senile   form,   cataract   is    commfl^ 
enough   among   our  own   agricultural   labourers,    who   kniNj 
nothing  of  sour  wine,  and  very  little  of  opium,  are  not  inoon 
moded  by  over-large  fires,  and  never  saw  a  volcano. 

The  truth  seems  to  be,  that,  in  all  countries,  cataract  is  ( 
frequent  accompaniment  of  advancing  years ;  and  neither  sodl 
position  nor  peculiarity  of  employment  exempts  the  aged  iroi 
being  liable  to  it. 
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cataract  be  cured  withoat  an  operation  ?     Tbis  question 

i  be  ansurered  in  tlie  aflSrmative  by  hosts  of  quacks,  who,  for 

i  selfish  ends,  avail  themaelves  of  that  shrinking  from 

bearing  the  name  of  an  operation,  which  is  a  natural 

in  vkB  aU,  and  pretend^  by  means  of  liniments,  or  drops, 

still  more  scientific-looking  galvanic  battery,  to  turn 

lenses  into  clear  ones« 

.  ^r«mld  be  presumptuous  and  absurd  to  pronounce  abso- 

lat  no  cure  for  cataract,  short  of  a  surgical  operation, 

'  become  possible.     But  certainly  nothing  approaching 

I  ffoch  a  cure  has  hitherto  been  diacoFered. 

\The  surgeon  must  constantly  be  on  his  guard  against  being 

much  impressed  with  the  mere  existence  of  opacity  in  the 

as  if  it  were  altogether  an  independent  disease. 
Tariaus  inflammatory  conditions  of  the  eyeball  may  eventually 
cataract,  but  in  such  cases  there  are  usually  some  signs 
Be  in  other  tissues,  as  well  as  certain  peculiarities  in  the 
or  appearance  of  the  lens  itself.  Old.adhesiona  between 
)  popOlary  margin  and  the  anterior  capsule — a  bulging  for- 
against  the  cornea  of  the  iris  and  lens,  or  their  receding 
ifcr  backwards,  so  as  to  produce  an  unnaturally  large  anterior 
-an  irregularly  dilated  and  fixed  pupil — a  tremidous* 
i  of  the  lens  whenever  the  recti  muscles  are  put  in  action — 
of  perception  of  light — such  are  the  more  striking 
which  at  once  would  lead  us  to  institute  searching 
into  the  earlier  history  of  the  case,  or  to  regard  the 
as  misuited  for  operation. 
[Jk  must  always  be  remembered  that  simple  opacity  of  the  lens, 
&r  adranced,  never  deprives  a  patient  of  perception  of 
^ptovided  the  retina  is  sound.  Indeed,  in  the  great  majority 
a  patient  with  no  other  disease  in  the  eye  but  an 
!  lens,  will  not  only  readily  perceive  the  shadow  of  a  hand, 
object,  passing  between  him  and  the  sky,  but,  with  his 
to  the  window,  will  perceive  the  light  reflected  from  a 
:  of  paper,  although  he  may  be  quite  unable  to  detect  the 
of  the  reflecting  surface*  Many  patients,  with  densely 
-  lenaes,  will,  in  the  same  position,  recognise  well-illumi- 
coUmi^  surfoces,  such  as  bright  red  or  yellow,  or  will 
i  diaerifliiiitate  between  yellow  and  white.  If,  in  addition  to 
ft  pefceptift^  power,  the  iris  maintains  its  vertical  plane,  the 
ia  round  and  active,  the  cornea  brilliant,  the  consistency 
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and  movements  of  the  globe  perfect,  the  snrgeon  may : 
the  cataract  as  suitable  for  operative  treatment. 

Long  experience  and  observation  will  give  to  the  Bnxgeoad 
certain  empirical  tact  in  determining  whether  a  given 
cataract  is,  or  is  not,  fitted  for  operation.     He  recogniaeii 
once  the  difference  between  an  eye  which  has  passed 
inflammatory  stages,  and  one  in  which  simple  ppacity  of  i 
lens  is  present.     In  the  latter  case,  however  dense  the  < 
may  be,  the  patient  has  a  certain  expression  of  trying 
quite  different  firom  the  manner  of  one  who  merely  tums  1 
eyes  this  way  or  that,  at  the  command  of  the  surgeon. 

In  all  cases  the  pupil  should  be  dilated  with  atropine  1 
the  surgeon  finally  resolves  to  operate,  so  that  no  ooii 
adhesion  between  the  iris  and  the  capsule  may  remain  i 
tected. 

OPEBATIONS  FOB  CATABAOT. 

These  may  be  arranged  under  three  heads  :  depreuion,  i 
tiouy  and  extraetwui. 

1.  In  deprefmon^  or  *  couching,'  as  it  was  formerly 
the  lens  is  thrust  from  its  natural  position  in  such  a : 
that,  although  still  within  the  eye,  it  may  allow  the  layij 
light  to  pass  unimpeded  through  the  pupil  to  the  retina. 

2.  The  operation  by  solution  or  absorption  grew  out  of  1 
by  depression ;  for  it  was  found   that  if,  in  the  attempt 
depress  the  lens,  it  accidentally  became  much  broken  op,  1 
fragments  gradually  dissolved  and  disappeared;  and  henoe] 
occurred  to  certain  thoughtful  observers  that  this  al 
power  in  the  system  might  be  taken  advantage  of  in 
manner  as  to  avoid  the  dangers  inseparable  &om  the  old  Ojp 
tion  of  *  couching.'     Hence  arose  discission  or  division  of  ' 
lens,  since  modified  into  the  operation  by  *  solution.' 

3.  In  extraction  the  opaque  lens  is  removed  bodily  out  of  1 
eye,  through  a  wound  made  for  that  purpose  in  the  cornea. 

OPEBATIONS    BT   DISPLACEMENT   OF   THE    LENS. 
(Depression;  JReclination,) 

Those  who  are  interested  in  the  early  history  of  ophfhalndl 
surgery  will  find  the  older  descriptions  of  cataract,  and  ttj 
operation  for  its  cure,  wholly  unintelligible,  unless  they  n 
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ted    witii   the    views    of   the   ancients  respecting  the 
Lj  of  tlie  eye, 
ao  late  as  the  time  of  Vesalius  it  was  believed  that  the 
occupied  the  exact  centre  of  the 
and  it   is   so  figured   in  that 
iinist  s  work,  De  Corporw  Humani 
1555,   p.   708,   where  it   is 
exactly  midway  between   the 
ftnd    the  junction  of  the   optic 
with  the  retina ;  the  posterior 
ibcr  of  the  aqueous  humour  and 
ber  of  the  vitreous  humour 
jffmmAj  of  the  same  extent. 
ft  poeitioQ  of  the  parts  would 
afford  ample  space  for  an 
Attfpumr  to  collect,  and  form 
'  cataract '  between  the 
the  iris, 
a  corious  fact  that,  while  the 
ion  of  *  coaching/  or  depres- 
\,  had   been  practised  from  very 
^  tiiaefl^  each  successive  genera- 
tor surgeons  firmly  maintained  that  what  they  depressed  was 
the  lens^ — which,  indeed,  they  believed  to  be  the  immediate 
\  of  visioQ — but  a  skin,  or  coagulated  film,  in  front  of  it. 
Pare,  the  most  celebrated  surgeon  of  his  day,  after 
the   mode  of  introducing  the  needle  through  the 
and  depressing  the  cataract,  adds,  '  en  faisant  telle 
9e  &at  bien  donner  garde  de  toiichera  I'humeur  cristaliu, 
s  que,  comme  nous  avons  dit^  0  est  le  principal  instrument 
la  T©iie.'  ♦ 

It  wn*  not  until  the  latter  part  of  the  seventeenth  century 

the  real  nature  of  cataract  was  understood ;  and  some  of 

oM  octtlists,  who  had  passed  their  lives  in  depressing  lenses 

thout  knowing  it,  were  furious  at  the  new-fiingled  theory  of 

t  being  the  opaque  lens  itself. f 


Section  of  the  eye  us  figured  by 
Vestiliue. 


U  MMkmk  amrfM0  d»  i%«%  kc.    Pam,  156L 

Tba0  WooSb&aat,  ah  octili^t  who,  in  flpite  of  tils  groas  ignorfmce,  wag  the 
Ug  opOBldr  of  kiii  day,  wa^  moat  indijjnant  when  BriHseau,  appeulingp 
of  hi*  aiBertioa,  to  diaaectiona  of  CAtaractoua  ejcB,  declared  the  lens 
ibe  AEfli  of  catAmct     FacU  were  against  Woolhouse ; — '  tant  pb  pour 

ur 

M  2 
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The  early  snrgeons,  therefore,  who,  firom  time  i 
had  taught  the  operation  of  depression,  howeyer  they  may 
erred  in  pracUeey  through  their  ignorance  of  the  real  pa1 
of  cataract,  acted  in  perfect  accordance  with  their  own 
its  nature ;  for  such  a  membrane  as  they  believed  a  catameti 
be,  when  once  thrust  fiiirly  away  fix)m  the  pupil,  would 
have  been  likely  to  set  up  irritation.  One  can  less 
understand  how,  after  the  real  nature  of  cataract  had 
known,  operators  could  still  imitate  the  old  manipulations, 
persuade  themselves  that  so  bulky  a  body  as  the  lens  oonli 
displaced  in  such  a  manner  that  it  should  not  press  upon, 
interfere  with,  any  of  the  delicate  tissues  surrounding  it. 

To  pass  a  needle  through  the  sclerotic,  until  its  point 
at  the  upper  edge,  or  the  front  surface  of  the  opaque  lens, 
was  then  thrust  downwards,  or  backwards  and  downwaids, 
embedded  in  the  vitreous  humour,  appeared  a  real  triumpb 
surgical  skill;  so  instantaneous  was  the  benefit  oonfened 
the  operation,  and  so  trifling  the  pain  of  its  performance.  ' 
patient  was  in  a  moment  restored  to  sight,  and  the  smaUnes 
the  wound  seemed  to  obviate  all  risk  of  inflammation.  A 
no  doubt,  depression,  or  the  modifled  form  of  it,  termed 
tion,  in  which  the  lens  is  turned  over  on  its  posterior 
instead  of  being  thrust  vertically  downwards,  would  be  a 
perfect  operation,  if  it  were  possible  to  insure  the  lens  I 
conducted  to  the  position  so  neatly  flgured  in  diagramSy  n 
it  reposes  in  the  vitreous  humour,  quite  out  of  the  way  of 
pupil,  and  close  to,  but  never  touching,  the  retina  or  oili 
processes. 

But  how  is  the  lens  to  be  so  placed  in  reality  9  Even  if 
whole  eyeball  were  as  transparent  as  the  cornea,  so  that 
surgeon  could  keep  the  point  of  his  needle  in  view  throng 
every  stage  of  the  operation,  how  could  he  deposit  the 
precisely  in  the  position  I  have  mentioned  P  Or,  if  he 
in  leaving  it  in  the  very  spot  he  had  intended,  below  the 
and  yet  above  the  retina,  how  could  he  insure  its 
there  ?  how  prevent  its  sinking  downwards,  so  as  to 
contact  with  the  retina,  or  falling  forwards  against  the 
processes  and  iris,  where  it  must  act  as  a  foreign  body,  and 
up  irritation  which  nothing  could  subdue  P 

Depression^  the  oldest  form  of  operation  by  displacement^  il 
performed  in  the  following  manner.  The  patient  was  86Sh| 
and  the  surgeon  sat  &Lcmg  him.     An  assistant,  standing  bebni 
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patient,  steadied  the  head  and  raised  the  tipper  lid.  The 
le  being  thmst  through  the  sclerotic,  a  little  below  the 
itor  of  the  eye,  and  a  short  distance  from  the  edge  of  the 
wtk9  to  be  carried  between  the  iris  and  lens,  until  the 
it  of  tlie  instrument  appeared  in  the  area  of  the  pupil.  It 
iiimflt  on  afi  &r  aa  the  upper  part  of  the  lens,  w^hich  was 
directly  downwards,  untO  it  de&cended  below  the 
lerel  of  the  pupil.  It  must  be  evident  to  any  one 
iliar  writh  the  anatomy  of  the  eye,  that  a  body  so  large  as  the 
ooold  not  be  made  to  descend  verticaUy  to  any  coneidemble 
K&t,  without  coming  in  contact  with  the  ciliary  processes ; 
WB  must  remember  that  the  old  oculists  performed  their 
without  ihe  aid  of  mydriatics,  so  that  they  could 
m  the  cataract  out  of  sight  without  forcing  it  to  descend 
would  be  necessary  to  make  it  d  is  appear  from  an 
ifliaUj-dilated  pupil.  StiU,  there  can  be  no  doubt  that 
frequently  thrust  the  opaque  lens  either  against  the 
■y  procesees  or  against  the  retina,  and  hence  the  *  inflam- 
^  wliieli  was  looked  upon  as  almost  a  natural  consequence 
operation. 

olrriate  the  danger  consequent  upon  depressing  the  lens 

\j  downwards,  the  operation  of  reclination  was  devised, 

)j  the  lens  was  pressed  in  a  direction  backwards,  down- 

aad  a  little  outwards.     The  needle  was  passed  on  until  its 

head  appeared  in  the  area  of  the  pupil,  as  in  the 

of  depression ;  but  the  flat  of  the  instrument  was  jilaced 

anterior  face  of  the  lens,  a  little  above  its  middle,  and 

Ij  pressed  against  it,  until  the  lens  was  forced  to  quit  its 

positioa,  and  sink  down  into  the  vitreous  humour.  Here  it 

left,  with  its  anterior  surface  directed  upwards,  its  poste- 

bOe  downwards ;  close  to,  but  not  touching,  the  retina  ; 

edge  towards,  but  not  in  contact  with,  the  ciliary  pro- 

I  a  state  of  things  often  figured  in  diagrams,  but  rarely,  I 

Uimky  effected  in  practice. 

ekweapproximation  of  the  pupillary  margin  to  the  anterior 

of  the  lens  must  render  it  almost  impoi^uible  to  pass  an 

between  the  two  structures  without  wounding  either 

or  the  other  of  them.     In  fact,  the  capsule  is  usually  opened, 

still  farther  rupture  in  the  attempt  to  dislodge 

No  doubt  this  accidental  rupture  of  the  capsule  and 

woaldt  in  some  degree,  obviate  the  dangers  of  the  operation, 

ucb  M  a  lens  thus  partially  broken  up  would  have  some 
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chance  of  andergoing  absorption,  which  woxdd  not  take  plafle| 
the  lenBy  according  to  the  idea  of  the  operation,  were  displ 
still  enclosed  in  its  unbroken  capsule. 

If  chronic  change  should  have  occurred  in  the  suspensoij  1 
ment  of  the  lens,  the  cataract  enclosed  in  its  unbroken  < 
might  sink  at  the  first  touch  of  the  needle,  especially  if  i 
vitreous  humour  had  become  unnaturallj  diffluent ;  but  if  j 
such  changes  should  have  taken  place,  the  vitreous  hu 
would  offer  great  resistance  to  this  reclination  of  the  lens ;  i 
accordingly,  various  plans  were  suggested  for  focilitating 
reclination  by  certain  preliminary  manoeuvres.    It  was  prop 
for  instance,  as  soon  as  the  needle  had  pierced  the  coats  off 
eyeball  and  entered  the  vitreous  chamber,  to  carry  the  ; 
the  back  of  the  lens,  for  the  purpose  of  lacerating  the 
capsule ;  then  the  point  was  to  be  carried  round  to  the  ant 
capsule,  which  was  to  be  lacerated  in  a  similar  manner,  i 
was  not  till  after  this  preparation  that  the  surgeon  was  to  ( 
place  the  lens  itself. 

Other  operators,  finding  that  the  elasticity  of  the 
vitreous  humour  was  an  obstacle  to  the  passage  of  the 
through  it,  suggested  that  the  needle  should  first  be 
the  spot  where  the  lens  was  finally  to  be  lodged,  aoid ' 
bed  should  there  be  prepared  for  it  by  the  disintegration 
breaking-up  of  the  cells  of  the  vitreous  humour;  and  to  this  1 
the  lens  was  finally  to  be  conducted  by  the  needle  applied  to) 
anterior  surface. 

Descriptions  of  all  these  manoeuvres  read  very  well;  botJ 
carry  them  into  effect  is  a  very  different  matter.      It  must ' 
remembered  that  while  the  point  of  the  needle  is  lacerating  I 
posterior  capsule,  or  making  a  soft  place  in  the  vitreoiu 
receive  the  lens,  the  instrument  is  wholly  concealed  fix>m 
surgeon's  view,  and  is  within  a  few  lines  of  the  most  de 
and  important  structures.     What  risk  must  there  not  be  ' 
while  endeavouring  to  break  up  the  cells  of  the  vitreoiu,! 
lacerate  the  capsule  of  the  lens,  the  surgeon  may  all  the ' 
be  tearing  up  the  ciliary  processes,  or  even  the  retina  itself! 

To  evade  the  difficulty  of  displacing  a  cataract  by  mere  jM 
sure  with  the  fiat  of  the  needle,  some  operators  proposed  tUI 
instead  of  carrying  the  instrument  between  the  iris  and  11 
anterior  capsule,  its  point  should  be  thrust  fairly  into  H 
substance  of  the  lens,  which  would  then  be  easily  displaced,  M 
carried  downwards  and  outwards  into  the  vitreous  humour;  fl 
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lieedle  being  dbengaged  bj  rotating  it.     Two  difficulties,  how- 

'.  ninst  attend  this  ojjeration — the  risk  of  driiins:  the  lens 

re  the   inatroment  in  the  attempt    at  transfixion,  and  of 

prFsstn^  the  lens  against  the  retina  in  endeavouriug  to  disen- 

_'  _'    -  ■      '  i  *int  of  the  needle. 

I  ►  '    ii  supposing  that  the  surgeon  succeeds  perfectly  in 

iDplisking  the  object  he  has  proposed  to  himself,  and,  bj 

roMJon  or  reclination,  modified  by  any  of  the  methods  I  have 

--ribed,  has  displaced  the  cataract  from  the  axis  of  vision,  and 

-  ik  tl  in  the  vitreous  humour,  without  inflicting  injury  either 

Hie  eiliary  processes  or  the  retina— what  has  he  done  ?     He 

dep<»ited  a  hirge  foreign  body — for  as  such  we  must  regard 

as  lens  detached  from  its  organic  connections — in 

proximity  to  the  retina.     How  can  he  insure  the  foreign 

a  remaining  suspended  in  the  vitreous  humour,  without 

in    contact  with   surrounding   parts?      Will  not  the 

cells  in  the  immediate  neighbourhood  of  the  cataract 

gradual  disintegration,  and  allow  it  to  come  into  con- 

with  the  retina,  or  fall  forwards  against  the  iris  ? 

dcMibt  these  would  have  been  the  almost  invariable  result!^* 

ion  and  reclination,  were  it  not  that,  in  the  attempts 

dtfpLfcce  the  lens,  it  very  commonly  became  a  good  deal 

up ;  and  this  very  accident  it  was  which  predisposed  the 

after  it  had  been  displaced,  to  undergo  absorption.     The 

issue,  however,  of  most  operations  of  displacement  was 

itly  bad  to  justify  my  assertion,  that  it  is  essentially  an 

fie  and  rough  pn^ceeding,  calculated  to  set  up  a  chronic 

of  iaflammation  in  the  deep  tissues  of  the  eye,  which  is  in 

fiery  nature  uncontrollable,  inasmuch  as  the  exciting  cause, 

displa^eed  lens  itself,  cannot  be  removed* 

Inexperienced  persons  who  witnessed  an  operation  of  displace-- 

w&e  apt  to  admire  the  rapidity  and  apparent  ease  witli 

it  was  performed,  and  the  immediate  restoration  of  sight 

took  place ;  and  they  contrasted  it,  perhaps,  with  the 

fire  wound  made  in  extraction,  the  accidents  tliat  occasion- 

that  operation,  and  the  slow  after-progress  towards 

Tirion.    Bat  these  appearances  were  deceptive;  every  by- 

eotild  see  the  difficulties  and  mishaps  that  attended 

but  in  depression  or  reclination,  if  only  the  cataract 

L*d  from  the  ptipU,  everything  seemed  to  have  succeeded. 

dftinage  mflicted  on  deep-seated  parts  could  not  be  detected, 

it  was  only  in  following  up  the  case  that  their  result  became 
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appreciated,  in  the  alow  and  inBidions  changes  wiihm11ie|^ 
i/vhich,  manj  months  after  the  operation,  terminated  in  ute 
loss  of  sight.     In  such  cases  it  was  said  how  well  the  openiioi 
succeeded — how  perfectly  the  patient  saw,  till,  nnfortanttd^ 
inflammation  set  in,  and,  in  spite  of  everTthiog  being  done  flat 
medical  skill  could  suggest,  destroyed  the  sight.     And  why  fil 
^  inflammation  set  in '  ?    Either  because  structures  essentiilte 
vision  had  been  injured  by  some  stab  in  the  dark  dazing  M 
operation,  or  because  a  foreign  body  had  been  left  in 
with  them,  to  set  up  in  due  time  an  uncontrollable  procea  d 
disorganisation. 

OPERATION   BY   SOLUTION  OB  AB80BPTI0K. 

I  have  said  that  this  operation  grew  out  of  that  by  depreniflB} 
and  it  is  only  surprising  that  some  of  the  older  surgeoni,  lAi 
had  been  struck  by  the  manner  in  which  fragments  of  the 
accidentally  detached  during  their  attempts  at  d6presn% 
became  spontaneously  absorbed,  did  not  discover  that  this  lit 
of  absorption  might  be  applied  to  the  remoTal  of  thewkb 
lens.*  

*  Thus  Pott,  writing  in  1776  on  the  subject  of  depresaioD,  aays: '  Whenik 
opaque  ciystalline  is  in  a  state  of  dissolution,  or  the  cataract  la  what  ia  oM 
perfectly  soft,  if  the  capaula  of  it  be  freely  wounded  by  the  oouchingHmA^ 
the  contents  will  immediately  issue  forth,  and  mixing  with  the  aqi 
humour  will  render  it  more  or  less  turbid ;  sometimes  so  much  ao  aa  to  co 
the  point  of  the  needle  and  the  iris  of  the  eye  from  the  operator.  .  •  •  .  Ikl 
a  (ueous  humour,  however  turbid  it  may  become,  will  in  a  very  ahott  span  d 
time  be  again  perfectly  clear;  and  if  no  disorder  of  the  capaula  of  the  Oft 
talline,  previous  or  consequential,  prevents,  the  rays  of  light  will  paaa  witM 
ub-^truction  through  the  pupil,  and  the  patient  will  be  restored  to  as  pcrfst 
vision  as  could  have  followed  the  most  successful  operation  of  either,  or  of  ■? 
kind,  in  the  same  subject  and  under  the  same  circumstances.'  He  adds:  *I  ] 
have  sometimes,  when  1  have  found  the  cataract  to  be  of  the  mixed  kind,  Mt 
attempted  depression,  but  have  contented  myself  with  a  free  laceratiao  of  Ai 
capsula;  and  having  turned  the  needle  round  and  round  between  myfiaff 
and  thumb,  within  the  body  of  the  crystalline,  have  left  all  the  parte  in  thor 
mitural  situation ;  in  which  cases,  1  have  hardly  ever  known  them  to  fiil  rf 
dissolving  so  entirely  as  not  to  leave  the  smallest  vestige  of  a  cataract.*  (Ghinr* 
ffical  ObteroationSf  &c.  8vo.  1776.) 

l^ott's  merit  did  not  consist  in  being  the  first  to  observe  that  soft  catand^if 
broken  up,  would  wholly  dissolve,  but  in  turning  an  accident  into  a  ground  f* 
a  special  and  definite  operation;  thus  establishing  solution  aa  a 
method  of  removing  an  opaque  lens.  Peter  Kennedy,  in  his  amm; 
Ophihalmoffraphia,  1713,  relates  how,  having  depressed  a  cataract^  in  a 
aged  twenty,  he  endeavoured  a  year  later  to  do  the  same  with  the 
cataract,  which  was  of  the  '  curdly  kind.'    He  adds :  '  1  had  no  sooner  tou^flA 
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I  When  this  law  began  to  be  understood,  surgeons  fell  into  the 
Ice  of  supposing  that  the  more  completely  the  lens  was 
up  at  firet,  the  quicker  would  absorption  go  on;  and 
'  tlierefoTO  endearoared  to  cut  np  the  whole  lens  into  frag- 
by  what  was  termed  the  operation  of  ducission. 
cure  of  cataract  by  solution  is  one  of  the  most  perfect 
beantifal  within  the  range  of  surgery.  It  is  based  on  the 
Pp  alreiidj  alluded  to,  that  if  the  capsule  be  lacerated  so  as  to 
f  the  tissue  of  the  lens  itself  to  the  macerating  influence 
\  the  Mpieoas  humour,  the  cells  and  fibres  of  the  lens,  by 
ly  imbibing  this  fluid,  become  broken  up  and  dissolTed ; 
I  are  then  so  completely  absorbed,  that  at  the  end  of  a  period 
in  duration  according  to  the  consistence  of  the  lens  and 
f  afaeorbent  power  of  the  patient,  every  vestige  of  cataract  will 
diaai^keared.  In  fact,  provided  the  patient's  constitution 
I  figVMrons,  and  the  lens  be  not  too  freely  broken  np  at  any  one 
,  it  is  quite  possible  to  effect  the  absorption  of  n  cataract  in 
I  old  person,  even  up  to  the  age  of  seventy.  But,  inasmuch  as 
•och  persons  cataract  usually  advances  simultaneously  in 
I  eyes,  the  slow  process  of  absorption  is  found  to  be  weari- 
\  and  inconvenient,  and  liable  to  be  inteiTUpted  by  slight 
attacks ;  and  as  the  operation  requires  to  be  fre- 
if  icpeatedy  the  more  rapid  cure  by  extraction  is  to  be 


I  Hie  leading  principle  to  be  observed  in  all  operations  for  the 
I  of  a  cataract,  is,  not  to  oppress  the  eye  with  more  broken* 
^le&»^tiB8ae  than  the  absorbing  power  of  the  organ  is  capable 
fn^idly  removing*  Iftliis  rule  be  ncfglected,  the  numerous 
Ata  act  as  so  many  foreign  bodies ;  inflammation  is  set 


I  llbe  OMdl^,  wb*n  it  broke,  and  mixed  with  the  aqueous  humour,  wliich 
Ammlsf,  the  patient  could  no  longer  see ;  I  then  withdrew  the  needle, 
i  lo  doubt  of  the  6ucc«86^  but  I  found  in  a  month's  time  all  settled  to 
Bp  mil  her  inght  became  clear  and  well. 

lOiff  OOfea  bj  aolution  had  been  quite  unin  ten  tic  nail  j  performed  nearly 
■iBB  befbro  the  time   of  Kennedy  ;    ati   the   real  seat   of   cataract, 
I  «l  that  period  unknown,  the&e  accidental  cures  by  solution  led  to 
r  lspro?ement 
f  lift  aoi  men  quoted  on  this  subject  the  foUowing  remarkable  paesage 
Par6 : — '  Aucunejs  cataracte^  en  lea  voulant  abetre  deviennent 
t  tm  eau  trouble,  k  raiaon  qu^elles  ne  sont  encore  aadex  durea ;  et  que 
\  Mhi«ime  encore  y  a  LI  eaperance  de  g-uaridon,  pour  ce  que  puis  apiea 
I  at  «•  |Kiit  IBownibler,  et  apree  quelque  temps  roail  bo  clariHe^  prineipale- 
[  jewiei.' — La  nUthode  curative  des  I^ynn,  kc*     Ftuvij  1501,  p.  239. 
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been  introduced  lapon  the  Continent,  where,  a  few  years 

patients  always  underwent  the  operation  for  cataract  in  a 

poettire.     Infants  are  best  secured  by  swathing  them 

the  chin  to  the  feet  in  a  round-toweL      An  assiBtant 

the  head  by  placing  a  hand  on  each  side  of  it ;  the  lids 

apart  with  a  spring  speculum,  and  sometinaes  it  be- 

oeoeaaary  for  a  little  fold  of  the  conjunctiva,  just  beneath 

eomea,  to  be  nipped  up  in  a  forceps,  so  as  to  steady  the 

If  the  operator  contents  himself  with  using  a  single  needle 

can  himself  with  the  other  hand  use  the  forceps ;  but  if  he 

a  more  complete  laceration  of  the  lens  by  the  use  of  two 

at  once,  he  must  of  course  intrust  the  forceps  t-o  the 

of  a  second  assistant. 

d  here  I  may  observe,  that  the  rule  I  have  mentioned^  as 

important  to  bear  in  mind — namely,  to  avoid  attempting  too 

nch  at  the  first  operation  for  solution,  admits  of  an  exception 

of  congenital  cataract  in  infants.     During  the  first 

Uia  of  life  the  lens  is  so  soft  in  tejrture — it  so  readily 

the  aqueous  humour,  and  undergoes  dissolution,  and 

aiMorbent  power  is  so  active — that  the  lena  may  be  freely 

up  in  every  direction  without  the  same  risk  of  iritis  and 

inflammation^  as  would  attend  a  similar  disintegration  of 

an  older  child  or  an  adult.    During  the  operation  for  solu- 

an  infant  I  liave  frequently  seen  the  entire  lens  shell 

Ha  capsule,  and  slip  forwards  into  the  anterior  chamber, 

lat   any   inflammation   taking   place,   the   lacerated   lena 

^■^-  undergoing  complete  absorption* 

ius  to  any  needle-openitions  for  cataract,  the  pupils 
be  dilated  with  a  few  drops  of  solution  of  atropine, 
an  hour  or  so  before, 
Bie  needle  is  to  be  introduced  through  the  cornea  ^  close  to 
Ija&ction  with  the  sclerotic,  and  carried  on  until  its  point 
the  centre  of  the  pupO,     Then  the  anterior  capsule  is 
Ib  he  freely  lacerated  iu  various  directions,  and  the  body  of 
lena  broken  up,  and  the  needle  may  be  carefully  passed 
•prfte  through  it,  BO  as  to  lacerate  the  posterior  capsule. 
If  two  needles  are  used  together,  the  first  should  be  passed  in 

'  fan  f  lulling  th^t  all  opemtiotis  for  solution  of  the  lens,  and  for  removal 

re  to  be  performed  by  ferwfofiy.m.     Formerly  tLe  needle  wma 

ibrougli  tbe  sclerotic  (scieronifTis) ;  but  the  opera tioo  through  the 

Mlkmiagf  bja  it  does,  the  p<jint  of  thtj  Instrument  beiuj^  alwajB  kept  in 

'i  IS  erile&tlj  to  be  prefeired. 


fOn 
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until  its  point  readies  the  middle  of  the  pupil,  before  the  seoond  i 
one  is  introduced  through  the  cornea. 

In  an  infant  with  congenital  cataract  both  eyes  maj  }m 
operated  upon  at  once;  but  in  an  adult  the  worse  eye,  if  thai 
be  an  J  difference,  should  be  operated  on  first,  so  as  to  leave  ftl; 
I>atient  one  partially  usefiQ  eye,  while  the  process  of  solution 
with  the  temporary  loss  of  sight  which  it  involves,  is  going 

After  the  operation  both  eyes  should  be  kept  closed  by 
of  a  light  bandage,  or  strips  of  plaster  on  the  eyelids,  for  twenif; 
four  hours,  by  which  time  the  little  wounds  in  the  cornea  nil 
have  closed. 

If  the  lens  has  been  effectually  broken  up,  and  the  infiuit  i 
in  good  health,  a  few  weeks  will  sometimes  suffice  to  insure  ilii 
absorption  of  the  entire  cataract ;  and  the  capsule,  gradoi]]^ 
retracting  towards  the  periphery,  vnll  ultimately  foua  a  mkSk 
ring  almost  or  altogether  concealed  by  the  iris  when  the  pqff 
is  contracted. 

But  it  is  not  always  possible  to  effect  this  complete 
of  the  cataract  by  a  single  operation,  and  the  capsule, 
between  its  layers  a  certain  amount  of  unabeorbed  lens-i 
remains  as  a  chalky- white  disk,  blocking  up  the  pupil  and 
venting  all  useful  sight.  In  such  cases  the  two  needles 
again  be  employed,  and  the  central  portion  of  the  opaque 
brane  torn  through  to  the  desired  extent ;  or,  in  some  casei^  i|| 
may  even  be  necessary  to  introduce  the  cannula-forceps  throog^ 
an  opening  made  in  the  cornea,  and  extract  the  capsule  entDii 
This  latter  proceeding,  however,  should  never  be  resorted  to  K 
a  good  central  opening  can  be  effected  by  means  of  the  needkl 
only ;  for  in  spite  of  every  precaution,  the  pupillary  edge  fii^ 
quently  becomes  adherent  to  the  wound  made  for  the  intro- 
duction of  the  forceps ;  or  else  the  traction  of  the  iris,  to  whidh 
the  capsule  often  adheres,  causes  subsequent  distortion  and 
deformity  of  the  pupil. 

Operation  on  children  and  adults. — The  cataracts  which  ooan 
before  us  in  children,  and  in  persons  under  thirty  years  of  agiy 
are  very  commonly  those  of  the  congenital  form,  which  hail 
been  overlooked  during  the  period  of  infancy.  For  it  is  rare  til 
meet  with  instances  in  which  cataract  begins  to  be  developed 
in  childhood,  or  in  the  early  years  of  adult  life.  The  operatkl 
for  the  solution  of  cataracts  of  this  kind  is  the  same  as  thstl 
have  just  described  on  the  infant,  vnth  this  important  exeep 
tion — that  in  the  older  subjects  we  must  take  care  not  to  i0 
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*  irritatian  in  the  eye  by  too  extensively  breaking  up  the  lens 
b  first ;  least  of  all  moat  we  be  indifterent  to  the  risk  attending 
f  Accidental  displacement  of  the  lens  into  the  anterior  chamber, 
ooearrence  which,  as  I  have  said,  may  happen  in  the  infant 
any  bad  results, 
I  In  tbe  first  operation  on  an  adtilt,  the  surgeon  shoidd  not  do 
rtlian  freely  brejik  np  the  anterior  capsnle  to  an  extent 
1  to  the  area  of  the  pupil  when  not  under  the  forced  dilata- 
i  of  atropine,  and  disintegrate  the  superficial  portion  of  the 
LWhliOQt  disturbing  the  nncleus.    This  may  be  done  with  a 
needle,  the  spring  speculum  being  used  or  not,  according 
aces.   When  aided  by  a  skilful  assistant,  the  surgeon 
often  dispense  with  the  speculum ;  but  it  is  usually  more 
anient  to  employ  it,  and  its  use  will  enable  the  surgeon  to 
the  operation  alone^  if  no  assistant  is  at  hand* 
fin  using  the  needle,  the  surge*:>n  is  always  to  begin  to  act 
the  point  upon  the  centi-al  portion  of  the  lens  ;  and  in  all 
it  operations  he  is  to  work  from  the  centre,  endeavour- 
to  effect  an  opening  in  this  situation  quite  through  the 
\  lad  posterior  capsule,  leaving  a  ring-like  portion  of  both, 
r  \m  dealt  with^  if  necessary,  by  a  final  operation  with  two 

H  instead  of  beginning  to  attack  the  lens  at  the  centre,  the 
uses  the  needle  at  random,  and  breaks  up  the  lens  at 
eitxsomference,  he  will  probably  set  loose  some  portions  of 
which  will  afterwards  wave  to  and  fro  in  the  pupil, 
I  he  a  moet  serious  impediment  to  the  final  success  of  the 


the  operation  both  eyes  must  be  kept  closed  for  twentj- 

P  homiy  at  the  end  of  which  time  the  needle- wound  is  usually 

and  the  aqueous  chamber  refilled.     From  the  second 

r  it  will  oidy  be  necessary  to  close  the  operated  eye,  and  after 

ft  dsja  a  shade  may  be  substituted,  and  then  that  may  be 

aiide   for  a  pair  of  tinted    glasses.     The  day  after  the 

atropine  should  be  reapplied,  and  its  use  continued 

BB  any  sclerotic  zone  remains,  or  so  long  as  the  swollen 

lens  threatens  to  press  upon  the  iris.     Day  by 

r  flie  white  floGCnlent  lens-tissue  continues  to  pass  through 

t  opening  in  the  capsule ;  and  if  the  pupU  is  not  kept  well 

flO  as  to  make  room  for  the  increasing  bulk  of  the 

the  irm  will  become  inflamed,  and  pain  will  be  set  up  in 

J  eye. 
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No  absolute  rule  can  be  laid  down  as  to  how  often  and  il 
what  intervals  it  will  be  necessary  to  repeat  the  needle-opentioB. 
In  exceptional  cases  I  have  known  a  single  operation  suffice  fit 
the  total  absorption  of  the  lens  even  in  an  adnlt:  and  int 
healthy  infant,  after  completely  breaking  up  the  lenses,  1  Imi 
seen  both  of  them  wholly  absorbed  at  the  end  of  two  mon&t 
More  commonly,  it  is  necessary  in  children  and  young  penoH 
to  repeat  the  disiutegn^ation  of  the  lens  a  second  time,  tt  a  ^ 
interval  of  some  months  after  the  first  operation,  and  a  finiahmf 
touch  with  the  needle  may  subsequently  be  required  thorongUf 
to  clear  the  pupil  from  capsule.     It  is  important  not  to  te 
premature  in  performing  this  final  operation  on  the  capsule,  iv 
durinp^  the  process  of  absorption  it  undergoes  so  many  changtt-^ 
of  position  by  shrinking,  that  time  should  be  allowed  for  itt» 
settle  into  its  permanent  position  before  the  final  laceiatioiiof^ 
it  is  made. 

If,  from  peculiar  circumstances,  it  be  thought  advisable  t» 
procure  the  solution  of  the  lens  in  an  elderly  person,  or  in 
whose  power  of  absorption  is  very  feeble — or  in  a  case  whm 
the  lens  is  of  that  peculiar  waxy  consistence  which  renders  it  10 
little  disposed  to  imbibe  the  aqueous  fluid,  and  become  loosened 
up  and  ilooculent,  the  surgeon  must  be  prepared  to  use  Hit 
needle  more  frequently ;  for,  in  these  instances,  solution  pro- 
ceeds at  a  very  slow  rate,  only  just  the  quantity  of  lens-tisne 
Avhich  is  crumbled  off  at  the  time  of  the  operation  being  absorbed, 
and  then  no  advance  being  made  until  a  fresh  portion  of  tiie 
lens  is  dug  out. 

Under  these  conditions,  it  may  be  necessary  to  employ  {lie 
needle  every  two  months  ;  and  if  slight  attacks  of  iTiflft-Tninaa 
oeeur  to  interrupt  the  process  of  absorption,  even  longer 
iiitenals  must  be  allowed,  so  that  a  twelvemonth  or  more  naj 
tlapse  before  a  perfectly  clear  aperture  through  the  centre  of 
the  lens  is  obtuineil. 

In  an  adult  it  sometimes  happens  that,  either  on  account  of 
the  lens  having  bi»en  tiKi  much  broken  up  at  once,  or  in  come- 
qiienee  of  the  absorbing  jK^wer  having  been  checked  by  inflsm- 
mat  ion,  the  eye  becomes  oppressed  by  the  displaced  firagmenteof 
lens  ;  the  sclerotic  and  conjunctiva  then  become  injected,  there 
is  intolerance  of  light  and  profuse  lacrjination,  the  iris  becomes 
diseolourt^d,  the  aqueous  humours  turbid,  the  cornea  hazy  and 
uneven  on  its  epithelial  surface.  ^Vhen  these  symptoms  eet 
ill,  the  eve  will  be  lost  bv  olironic  inflammation,  unless  it  be 
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iwitli  relieved  from  the  pressure  of  the  gwoUen  lens.     The 
\  being  separated  with  the  spring-  speculum,  and  the  globe 
with  a  forceps,  an  incision  ia  to  be  made  in  the  cornea 
I  to  its  margin,  and  throogh  this  a  small  scoop  or  spatula  is 
i\e  introduced  into  the  anterior  chamber.     The  softer  pulpy 
of  the  lens  will  then  escape  along  the  groove  of  the 
or  by  the  side  of  the  spatula  when  it  is  rotated  ;  and  if 
ion  haa  been  resort-ed  to  in  time,  an  eye  wliich  had 
Bted  all  the  phenomena  just  described  may  be  speedily 
iored  to  a  healthy  state,  and  that  portion  of  the  lens  which 
tbeen  left  in  mlu  will  steadily  undergo  complete  solution. 
'  When  a  perfectly  Jfuid  cataract y  qt  one  which  has  to  a  very 
extent  undergone  the  fluid  change,  is  opera^ted  on  with 
I  needle,  it  almost  invariably  happens  that  distressing  nausea 
linoient  vomiting  set  in  immediately;  and  in  some  cases  I 
» known  this  state  of  sickness,  attended  with  intense  neu- 
to  continue  for  twenty -four  or  thirty-six  hours.  As  soon 
^  cap«nle  is  punctured  with  the  needle,  a  puff  of  creamy 
takes  place  into  the  anterior  chamber,  and  a  farther  escape 
tUm  fluid  conceals  the  iris  from  view*     If  nothing  farther  is 
the  diatresaing  sickness  is  almost  sure  to  set  in ;  but  if 
aurgeon    gently  withdraws  his  needle,   and  immediately 
iaees  at  the  same  spot  a  broad  cutting-needle,  or  the 
;  of  a  cataract-knife,  and  rotates  the  blade,  the  whole  of 
I  milky  fluid  is  evacuated,  and  the  sickness  is  wholly  or  to  a 
,  extent  averted.     The  nausea  ia  best  combated  by  allowing 
\  faiient  frequently  to  swallow  small  fragments  of  ice ;  and 
^vMtalgia  in  the  ophthalmic  division  of  the  fifth  nerve  will 
iy  yield  to  the  application  of  chloroform  liniment,  applied 
of  lint  to  the  forehead  and  temple, 
^Oftruiion*  o?i  opaque  capmile, — It  sometimes  happens  that,  in 
ag  up  a  cataract  with  the  needle,  the  anterior  and  pos- 
'  portions  of  the  capsule  are  so  effectually  lacerated,  that 
ifrtraet  sufficiently  to  leave  the  area  of  the  pupil  unob- 
1 1    but  these  are  exceptional  cases,  and  usual ly,  after 
kni^ttssue  has  been  wholly  absorbed,  there  remain  some 
I  of  opaque  capsule,  which  most  be  removed  before  the 
►  can  be  considered  complete. 
Ghfanlar  obetraetions  are  likewise  met  with  after  extraction 
^tte  leni;  and  it    seems  desirable,  therefore,  to  defer  the 
of  them  until  the  operations  of  extraction  have 
ideacribed. 
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The  solution  and  absorption  of  a  cataract  in  an  old 
is  an  extremely  slow  process,  partly  on  account  of  fhe  < 
and  impermeability  of  the  nucleus  of  the  lens,  and  partlj 
consequence  of   the    diminished    activity  in  the  int 
of  material  which  characterises  the  tissues  of  the  bodyl 
old  age. 

A  more  rapid  removal  of  the  opaque  lens,  therefore, 
desirable ;  and  although  special  circumstances  may  induce  i 
surgeon  to  employ  the  operation  for  solution  in  patients  i 
forty,  or  even  fifty  years  of  age,  he  will  find  it  preferable,  int 
majority  of  instances,  to  have  recourse  to  extraction. 

Until  within  the  last  few  years,  the  term  '  Extraction,'  hadl 
one  meaning — the  removal  of  a  cataract  through  a  flap ' 
of  the  cornea.     But  in  1855  Graefe  re-introduced  and  mo 
under  the  name  of  ^  Linear  Extraction,'  an  operation  which  ] 
first  been  devised  by  Gibson  in  1811,  and  at  a  later  period) 
invented  an  entirely  new  operation  in  which,  after  rei 
portion  of  iris,  he  drew  out  the  cataract  with  a  scoop.* 

Fig.  147. 

=^3 


scoop,  first  invented  by  Graefe  in  1857,  was  modified  by  one 
his  assistants,  and  on  the  strength  of  this  mere  change  in  1 
shape  of  the  instrument  the  whole  procedure  itself  becaa 
universally  known,  not  as  Graefe's — ^which  it  undoubtedly 
— but  as  Schuft's  operation.t  Other  surgeons  in  Germany  hai 
modified  Graefe's  invention  in  various  ways,  but  their  operaticNI 
are  all  substantially  the  same  in  principle  as  that  which  m 
originally  devised. 

We  may  group  the  various  forms  of  extraction  under  thrqj 
Leads  : — Flap-ExtrdctioUy  Rectilinear^Extraction,  and  fifooop 
Extraction, 


*  The  woodcut  is  copied  from  a  scoop  made  for  Graefe  m  1857. 
t  Schuft  changed  his  name  to  Waldau. 
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FLAP   EIT^ACTION, 

aperation,  aa  now  practised,  cannot  be  said  to  have  origi- 

with  any  one  snrgeon,  but  has  been  graduallj  perfected 

.  a  Terjr  rode  beginning.     Dariel  has  the  credit  of  having 

it  for  the  first  time  during  the  earlier  half  of  the 

itli  century;  and  he  professed  to  have  derived  the  first 

k^tbeop^mtion  from  his  countryman  Petit,  who,  in  1 708,  had 

opening  in  the  cornea  to  give  exit  to  a  dislocated  lens. 

,  DATiel's  clumsy  and  complicated,  proceeding  can  only  be  re- 

[  &  ver)'  rough  approximation  to  the  delicate  operationa 

*  pftHient  day.  He  first,  with  a  lancet,  punctured  the  cornea 

lower  edge  ;  then  he  enlarged  the  wound  with  a  narrow 

blani  at  the  end,  but  cutting  on  each  side  ;  and,  liistly, 

eted  his  incision  with  scissors.     Other  surgeons  simphtied 

^operatioii  by  making  the  section  with  a  knife  ouly ;  they 

however,  to  do  this  at  the  lower  part  of  the  cornea, 

very  unfavourable  for  quick  union,  inasmuch  as  the 

I  of  the  corneal  flap  was  liable  to  catch  against  the  lower 

,  atul  so  became  displaced.     B.  Bell  seems  to  have  been 

the  first  to  suggest  the  practicability  of  the  upward 

I ;  bat  it  is  difficult  to  say  by  whom  this  great  improve- 

ifi  the  operation  was  really  established.     It  seems  to  have 

its  way  by  slow  degrees,  commending  itself  to  several 

it  operators  by  its  evident  superiority. 

i  it  to  Beer  that  we  owe,  if  not  the  invention,  at  least  the 

introduction,  of  the  knife  which  still  bears  his  naoie, 

\  fti3|>erseded  all  other  instruments  for  making  the  corneal 

This,  however.  Beer  continued  to  make  in  a  downward 


Bt  it  was  not  exclusively,  or  chiefly,  by  means  of  improved 
ita,  or  by  greater  skill  in  using  them,  that  increased 
t  in  the  operation  of  extraction  was  to  be  attained, 
f  MMto^nding  plan  of  alter-treatment  which  so  long  pre- 
aad  the  remains  of  which  still  linger  among  us,  makes 
&r,  not  that  so  many  eyes  were  formerly  lost  after 
but  that  any  were  saved.  Low  diet,  carried  to  the 
*  of  starvation — profuse  bleeding,  both  general  and  local 
ive  porging  and  mercurialisation,  and  long  confinement  to 
rooms — ^ formed  a  course  of  discipline  by  which  surgeons 
to  heal  a  wound  inflicted  on  a  structure  devoid  of  blood- 
.  ill*  K 
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vosBols,  and  peculiarly  liable,  therefore,  to  slough  or 
wheuever  its  vitality  was  lowered  by  any  ezhaustiiig  i 
These  surgeons  saw  the  cornea  die  in  persons  worn  oat  ^ 
scarlet- fever,  erysipelas,  small-pox,  or  typhus ;  and  yet^  ib 
after-treatment  of  extraction,  they  seemed  bent  upon 
the  patient  as  near  as  possible  to  the  same  condition  u  i 
diseases  would  have  done. 

I  shall  have  occasion  hereafter  to  speak  of  tlie  aiAer-t 
of  cases  of  extraction ;  at  present  we  haye  to  oonsider  the« 
tion  itself. 

The  objects  to  be  kept  in  view  are  the  following : — 

To  make  a  crescentic  opening  in  the  cornea  sufficiently  1 
to  afford  an  easy  exit  to  the  lens.     To  make  the  indtt 
such  a  distance  firom  the  sclerotic  as  to  insure  both  edges  oCI 
wound  being  wholly  of  corneal  tissue :  for  wounds  of  thB  i 
cornea,  provided  their  edges  are  in  perfect  apposition,  1 
])eculiar  readiness  to  unite — a  property  not  equally  shared  1 
that  extreme  marginal  portion  of  the  cornea  which  blends  ' 
tlie  sclerotic.     Freely  to  lacerate  the  anterior  capsule,  so 
allow  of  the  lens  readily  slipping  through  the  rent  when  ] 
is  made  on  the  globe.     Lastly,  to  apply  this  pressure  in  i 
a  manner  that  the  lens  may  be  made  slowly  to  turn  on  its  1 
verse  axis,  and  thus  to  present  its  upper  margin  first  i 
pupil,  and  then  at  the  corneal  wound* 

If  we  reflect,  that  the  surgeon's  object  is  to  dislodge  and  ] 
out  the  lens,  at  the  same  time  that  he  avoids  pressing  out  i 
portion  of  the  vitreous  body,  it  must  be  evident  that 
care  and  delicate  handling  are  necessary.  The  pressure  mnitl 
regulated  with  a  nicety  which  is  htuxUy  possible  unless 
operator  has  the  eyeball  under  his  sole  management.  The  1 
position  for  the  patient,  therefore,  is  to  lie  upon  a  high  ooadl 
with  his  head  alone  slightly  raised.  The  surgeon,  standing  ci 
sitting  behind  him,  can  then  control  the  movements  bothofthi 
upper  lid  and  of  the  eyeball.  Formerly  the  patient  was  alwsji 
seated  on  a  chair,  the  surgeon  sitting  opposite  to  him,  while  u 
assistant  steadied  the  patient's  head,  and  raised  the  upper  lii 
But  in  this  way  it  was  impossible  for  the  patient's  head  to  h 
fixed  as  immovably  as  if  it  were  resting  on  a  couch ;  nor  cooU 
an  assistant,  however  careful,  regulate  the  pressure  he  madefli 
the  eyeball  in  exact  accordance  with  that  exerted  upon  it  lij 
the  operator. 

The  chief  difficulty  attending  the  formation  of  aproper  sectioi 
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1^  diecosnes  axiaes  from  the  fact  that  the  fenife  hag  to  be 
id  acf068  a  chamber  filled  with  a  fliiid,  ready  to  escape  at  the 
brt  apenizig'  which  the  blade  of  the  instrument  may  leave 
(vied ;  while  the  instant  such  an  escape  takes  place,  the 
idty  of  the  contents  of  the  eyeball  forces  the  iris  forwards 

Edge  of  the  instrument*  The  sawing  motion  we  employ 
k  scalpel^  or  any  other  kind  of  surgical  knife,  would  be 
ble  in  making  a  section  of  the  cornea,  inasmuch  as 
to  and  fWr  movement  of  the  blade  would  allow  of  a  fresh 
^  of  aqoeous  humour^  or  would  in£ict  a  wound  on  the  ii-is, 
I  ttmt  structore  had  come  forward  to  fill  up  the  place  of 
fejkfluid.  Hence  arose  the  nect3ssity  for  a  blade  regularly 
^^g  in  width  and  thickness  from  the  point  to  the  heel, 
'  ati  instrmnent,  if  steadily  carried  on  in  one  direction, 

Eaay  rotation,  completes  the  wound  at  a  single  thruF^t, 
I  wedge-like  form  prevents  the  premature  escape  of  the 
hamour,  and  so  lessens  the  danger  of  wounding  the 


iiOi2ld  be  very  unprofitable  to  ent^r  into  a  description  of 
csBtaract-knives  which  at  different  times  have  been 
Oi^e  operator  after  another  has  endeavoured,  by 
in  the  shape  of  the  blade,  to  overct^me  the  Bpeeial 
which  has  most  beset  him ;  but  surgeons  are  now 
generally  agreed  that  the  instrument  which  goes  b}'  the 
of  Beer^fl*  knife  is,  with  certain  modifications,  the  most 
and  that  no  merely  mechanical  contrivance  can  obviate 
ties  attending  the  operation  of  extraction, 
I  time  when  Beer  wrote,  and^  indeed,  long  afterwarfls, 
IB  always  made  at  the  lower  part  of  the  cornea ;  but 
•ectioii  has  been  found  to  possess  such  advantages, 
lamer  one  has  completely  fallen  int^^. disuse. 

«i  being  placed  in  the  manner  described,  the  surgeon 
or  ritting  behind  him,  raiaes  the  upper  lid,  placing 


|]»t  ht\th  CftMtData  and  Bartb  bad  emplojed  a  knife  of  tbe  same 
%  bttt  larger.  Caaamata^a  knife,  if  correctly  figured  by  Weuztl 
fOtuiuift  1808),  reaembled  Beer's  in  shape,  although  there  itiight 
mdb^t  ditference  of  «ue.  Beer  iiimi<ta,  with  aniui^ing  earne8tne«a,  ti^mti 
aeceaaij  of  tbe  knife  being  made  preci»i'ly  ac^-cording^  to  hifl 
tttmj  Uiim  Icmg  and  so  roauj  broad  ;  if  people  pretend  to  oprrate 
iwaj,  and  jet  deviate  from  tbe  exact  pattern  be  baa  laid  before  theiii*  he 
DC  koM  kifluelf  reaponsibk  for  tbe  coufiu4^iieucee<  {^Lchc  tmi  dm  Auyew 
]dl7tTol.  ji  p.  xlii.) 

X  2 
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liis  fingers  against  the  yery  edge  of  the  tarsus,  so  as  to 
eversion.     Aq  assistant  draws  the  lower  lid  downwards^ 
keeps  it  fixed  by  making  pressure  against  the  nudar  bone. 
must  take  especial  care  to  do  this,  and  not  in  the 
degree  to  press  upon  the  eyeball.     The  surgeon  may  contnll 
movements  by  allowing  the  tip  of  one  finger  lightly  to 
the  sclerotic  just  above  the  cornea,  while  the  other 
lightly,  against  the  inner  side  of  the  globe.     To  do  this 
requires  the  greatest  tact  and  care ;  for,  as  soon  as  the 
has  transfixed  both  sides  of  the  cornea,  all  pressure  must 
and  it  ought  at  no  time  to  be  greater  than  will  just 
enable  the  surgeon  to  make  his  puncture  and  counter-] 
with  certainty.     Firm  pressure,  kept  up  till  the  section  is 
pleted,  will  almost  inevitably  cause  the  lens  to  be  vii 
ejected,  with  a  gush  of  vitreous  humour. 

The  point  of  the  knife  is  to  be  introduced  on  the  equatoi 
the  cornea,  a  short  distance  in  front  of  its  junction  wifki 
sclerotic,  carried  steadily  across  the  anterior  chamber, 
brought  out  at  the  corresponding  spot  near  the  inner 
of  the  cornea.  During  this  thrust  the  edge  is  directed  to^ 
the  upper  margin  of  the  cornea,  so  that,  when  the 
completed,  a  semi-lunar  fiap  results. 

The  surgeon  must  take  care  to  give  the  knife  a  steady  on^ 
pressure,  so  that  the  blade  may  constantly  fill  up  the 
is  making.  If  he  in  the  least  withdraws  the  knife  or 
it,  or  if  he  attempts  too  soon  to  cut  out,  instead  of  thms 
straight  on,  a  jet  of  aqueous  humour  takes  places  at  that  por 
of  the  wound  which  is  no  longer  filled  by  the  blade,  and 
the  iris  instantly  folds  over  the  edge — one  of  the  most  troo 
some  occurrences  that  can  attend  the  oi>eration.  The 
care,  however,  will  not  always  avail  to  prevent  the 
aqueous  humour  ;  for  so  ready  is  the  fluid  to  spurt  out, 
the  sides  of  the  knife  be  unevenly  ground,  sufficient  space 
exist  between  the  blade  and  the  edges  of  the  wound  to 
the  escape. 

If  the  iris  has  fairly  come  over  the  edge  of  the  knife,  the  9i 
geon  may  disengage  it  by  drawing  the  point  of  one  finger  ai 
the  cornea,  from  below  upwards,  and  then  making  a  little  jai 
sure  directly  backwards.  In  this  way  the  iris  may  be  mada 
slip  back  behind  the  edge,  and  by  keeping  up  careful  preM 
until  the  section  is  nearly  completed,  the  iris  may  be  preyenl 
from  coming  forward  again.     It  is  not  possible  precisely 
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ibe  iliis  maiKBnvre  for  disen^ging  the  iris  ;  the  pressure 
lyed  should  be  extremely  delicate  and  guarded,  and  should 
taken  off  before  the  yerj  last  portion  of  cornea  is 


Fopei 


operator  may  find  it  impossible  wholly  to  disengage  the 
hoiii  the  knife,  and  a  portion  of  the  upper  margin  of  the 
lODEj  be  cut  away.  This  of  course  causes  a  slight  bleeding 
Ub  anterior  chamber,  which  obscures  a  view  of  the  parts 
IP  the  next  stage  of  the  operation,  but  the  lens  usually 

fcreadil/  through  the  artificially  enlarged  pupil,  and, 
he  deformity,  no  permanent  bad  result  necessarily 
he  accident.  Sometimes,  however,  it  happens  that  a 
^  the  iria  is  cut  through,  so  that  there  results  a  hole  in 
bia  jQst  aboYe  the  true  pupil.  When  this  occurs,  the 
must  at  once  divide  the  strip  of  iris  between  the  two 
90  as  to  lay  them  into  one  before  he  proceeds  to  lace- 
^eapflole* 

I  aoon  aa  the  corneal  flap  has  been  completed,  the  upper 
\  mHow^  gently  to  fall,  care  being  taken  that  it  does  not 
i  against  the  edge  of  the  flap  and  evert  it ;  and  the  surgeon 
^eda  to  the  second  stage  of  the  operation — ^the  division  of 
liiterior  capsule* 

pear  a  abort  pause,  he  again  carefully  raises  the  upper  lid, 
^Bk  making  pressure  on  the  globe,  and  surveys  the  wound. 
IttMi  made  it  too  small,  he  must  at  once  enlarge  it,  by  passing 
Dft,  narrow,  bltmt-ended  knife,  or  the  blade  of  a  pair  of 
bra,  imder  the  flap,  to  the  outer  angle  of  the  wound,  and 
plljr  dividing  the  cornea  close  along  its  margin,  in  a  down- 
l  dlre^ction. 

^  anhirgement  of  the  original  wound  is  always  very  difficult, 
Imnmt  of  the  unresisting  state  of  the  loose  flap  of  cornea, 
the  irritability  of  the  eye,  which  the  stxrgeon  dares  not  then 
|nrf  by  preasure,  for  fear  of  prematurely  displa^^ing  the  lens, 
laUe  aasistant,  who  can  be  trusted  not  to  press  upon  the 
Bty  oAen  render  good  service  in  this  difficulty,  by  nipping 
a  forceps  a  fold  of  conjunctiva,  just  below  the  cornea. 
curved  on  the  edges  will  be  found  preferable  to  the 
enlarging  the  wound.  No  difficulty  should  deter  the 
from  making  the  wound  sufficiently  large  before  at- 
to  press  out  the  lens ;  for  if,  while  the  opening  in  the 
is  too  amall,  pressure  be  made  on  the  globe,  the  hyaloid 
will  probably  give  way,  and  allow  a  portion  of  the 
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vitreons  humour  to  escape ;  and  immediately  the  lens, 
of  presenting  itself  at  the  section,  sinks  down  into  the 
left  by  the  lost  humour. 

When  this  occurs,  the  surgeon  must  at  once  desist  fioBJ 
pressure  on  the  globe,  and  pass  in  a  fine  sharp  hook  ihiougkl 
now  gaping  wound,  and  through  the  pupil,  to  the  hinder  fl 
of  the  lens,  which  must  be  drawn  out  as  quickly  and  as 
as  possible.    Sometimes  it  is  better  to  pass  in  a  flat  scoop  i 
of  the  hook ;  but,  whichever  instrument  is  employed,  it  i 
placed  behind  the  lens,  which  is  to  be  kept  well  pressed  i 
the  cornea,  otherwise  it  wUl  be  driyen  still  deeper  into 
vitreous  humour. 

If  the  surgeon  has  satisfied  himself  that  the  corneal  i 
is  sufficiently  large  to  allow  of  the  easy  exit  of  the 
for  this  purpose  it  ought  to  involve  nearly  half  the  circun 
of  the  cornea — he  next  proceeds  to  lacerate  the  anterior  i 
sule.  The  curved  needle  *  is  slipi)ed  under  the  corneal  1 
care  being  taken  not  to  entangle  the  point  in  the  iris ;  audi 
its  curve  is  fairly  in  the  pupil,  the  handle  is  rotated  so  \ 
bring  its  point  against  the  capsule.  Some  writers  give  y 
precise  rules  as  to  the  manner  in  which  the  capsule  is 
divided.  One  recommends  a  crucial  incision  ;  another 
to  make  a  series  of  cuta  crossing  each  other  at  right 
so  that  the  lines  of  incision  may  include  a  number  of 
shaped  interspaces — a  figure,  one  would  think,  rather  dii 
to  execute  within  the  area  of  the  pupil,  even  in  a  mo 
dead  eye,  and  certainly  not  practicable  upon  the  irritable  i 
a  patient  under  operation. 

In  tearing  through  the  capsule,  the  surgeon  should  tab  ( 
that  the  rents  extend  quite  across  the  area  of  the  pupil; 
if  he  effects  laceration  to  this  extent,  he  need  not  trouble  1 
self  about  lines  of  incision  depicted  in  diagrams.     The 


*  By  a  curious  misnomer,  this  needle  is  commonly  termed  in  "RnglfiH  a 
'  curette.'  The  mistake  arose  from  an  accidental  circumstance.  The  instniBi 
for  lacerating  the  capsule  was  originally  called  by  the  French  cyatHami}  I 
scoop,  attributed  to  Daviel,  was  called  curette.  It  was  found  coaveniMl 
mount  these  two  instruments  on  the  opposite  ends  of  the  same  handle ;  and 4 
countrymen,  forgetting  the  meaning  of  curette,  have  applied  that  name  to  i 
sharp  cystitome  instead  of  to  the  scoop.  It  is  time  that  we  called  the  thinfi 
their  right  names ;  for  foreigners,  in  reading  reports  of  English  cases,  a 
often  have  been  sorely  puzzled  to  understand  how  we  lacerated  a  capsnli, 
transfixed  a  lens,  with  a  curette  ! 
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of  the  cap^ole  requires  a  careful  eye  and  a  light  hand, 
rwiae  the  lens  itself  may  be  displaced,  the  capsule  remain- 

bft  needle  haring  been  withdrawn,  with  due  care  against 
■^Img  it  in  the  iris,  the  surgeon  proceeds  to  the  last  act  of 
^ticm — the  removal  of  the  lens. 

ft  &tBl  error  to  suppose  that  this  removal  is  to  be 
bjr  main  force ;  that  the  eye  may  be  squeezed  in  any 
>ii4  if  only  it  is  squeezed  hard  enough.  The  real  object 
Bure  is  to  make  the  lens  first  tnm  on  its  transverse  axis, 
it  its  upper  edge  may  }>ecome  tilted  a  little  fon^ards.  To 
ict  thlBy  the  concavity  of  the  scoop  is  la'd  ao^ainst  the  lower 
^which  the  assistant  is  not  to  touch  dm*ing  this  stage  of  the 
HUon — and  gentle  pressure  is  to  be  applied  through  the  lid 
^■t  the  sclerotic,  a  little  beneath  the  lower  margin  of  the 
^^  With  the  forefinger  of  the  hand  which  holds  the 
^  Ud,  similar  gentle  pressure  is  made  on  the  upper  part  of 
\  giobe,  just  above  the  section  ;  and  then,  by  a  carefuUy- 
Idftlcd  iilt4?mating  pressure  on  these  two  points,  the  lens  is 
lie  riowly  to  turn  and  present  its  upper  edge  at  the  pupil. 
hi  contact  with  the  cornea,  the  edge  of  the  lens  is 
upwmrds,  and  begins  to  protrude  at  the  corneal  wound. 
ident  that  as  soon  as  the  widest  part  of  the  lens  has 
through  the  pupil,  the  rest  will  be  inclined  rapidly  to 
and  therefore,  if  the  siirgeon  does  not  moderate  his 
&,  the  lens  will  suddenly  start  forward,  and  will  very 
iy  be  followed  by  a  gush  of  vitreous  humour.  According 
the  eize  of  the  corneal  wound,  and  the  degree  of  superficial 
ig  the  cataract  has  undergone,  will  be  the  amount  of 
liter  the  lens  will  leave  behind  in  passing  out  of  the  eye. 
lens  will  perhaps  escape  entire  through  a  large  wound ; 
if  the  wound  be  small,  and  the  lens  bulky  and  much 
on  its  surface,  a  considerable  quantity  of  lens-matter 

fain  in  the  pupil  and  about  the  lips  of  the  wound. 
tmion  of  the  corneal  wound,  upon  which  so  much  of 
as  of  the  operation  depends^  cannot  take  place  if  any 
foatter  be  allowed  to  remain  between  its  edges;  all 
I  lesui-matter,  therefore,  which  may  be  sticking  there,  must 
i  iutfifoUj  removed  with  the  scoop.     The  iris,  which  very 

kutljr  protrodes,  can  be  best  returned  to  it^  position  by 
of  the  small  spatula.  It  is  unwise  to  dip  again  and  again 
m  pupil  with  the  scoop  for  the  purpose  of  removing  every 


184  DISEASES  OF  THE  EYE. 

portion  of  soft  lens-matter.  The  capsnle  cannot  b^  removed  1 
sach  means ;  and  it  is  to  this  that  the  fragments  Tery  oAi 
adhere,  and  a  too  free  nse  of  the  scoop  is  yeiy  likely  to  ro| 
ture  the  hyaloid  membrane,  and  cause  a  gosh  of  Titnoil 
humour.  i 

Provided  the  lips  of  the  wound  are  in  perfect  apposition,  fl| 
the  iris  in  its  proper  place — which  may  be  known  by  flj 
central  position  of  the  pupil — the  capsule,  and  any  small  poi 
tions  of  entangled  lens-matter,  may  safely  be  left  for  fatd 
removal,  after  the  wound  is  healed  and  all  irritation  paari 
away.  { 

When  a  gush  of  vitreous  humour  takes  place  at  the  momil 
the  lens  passes,  the  surgeon  must  immediately  close  down  1l| 
up{>er  lid,  lifting  it  over  the  wound  by  the  eyelashes,  ao  M I 
prevent  the  edge  of  the  tarsus  catching  against  the  piojeetiii 
flap  of  cornea.  Any  prolonged  examination  of  the  wound  cij 
only  lead  to  fresh  escape  of  vitreous  humour.  After  a  al^ 
pause,  the  surgeon,  again  grasping  the  lashes  of  the  upper  IK 
may  gently  raise  it,  just  sufficiently  to  assure  himself  that  tk 
flap  is  not  doubled  down,  as  fr^equently  happens.  Havin 
ascertained  that  this  displacement  has  not  occurred,  he  mn 
be  satisfied,  and  not  wait  in  the  expectation  of  seeing  tl 
wound  close ;  for  the  constant  tendency  of  the  vitreous  humoi 
to  escape  will  render  any  adjustment  of  the  flap  impoesibli 
The  lids  must  at  once  be  closed  with  strips  of  plaster  and : 
bandage. 

Although  cases  in  which  a  small  quantity  of  vitreous  homoi 
has  been  lost  may  ultimately  do  well,  a  deformity  of  the  pagl 
always  remains.  It  is  large  and  drawn  up  towards  the  wounl 
and  the  iris  forming  the  upper  margin  of  the  pupil  retracts^  I 
as  to  disappear  altogether. 

In  the  foregoing  description  of  the  0{>eration  by  extractioOfi 
have  noticed  some  of  the  accidents  that  are  liable  to  occur;  bi 
there  remains  to  be  noticed  one  more  dangerous  than  all  othed 
namely,  hcemorrhage  into  the  vitreous  chamber. 

Although  the  corneal  section  may  have  been  perfectly  ik 
made,  and  every  due  precaution  taken,  it  sometimes  happei 
that  a  gush  of  vitreous  humour,  usually  of  watery  consistene 
occurs  at  the  moment  the  lens  escapes  through  the  woun 
Within  a  few  seconds,  or  at  the  end  of  a  minute  or  two,  tl 
patient  complains  of  severe  pain  in  the  eye,  and  blood  appes 
oozing  from  between  the  lids.     This  oozing  does  not  take  pla 
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the  whole  caTity  of  the  eyeball  has  become  filled   with 
In    some   instances,   the  haemorrhage  sets  in  several 
afb^   the   operation.      Some  diseased  condition  of  the 
ftted  tiBSoes  must  exist  in  all  these  cases — ^a  change  of 
in  the  vessels  of  the  choroid,  with  or  without  serous 
between  it  and  the  retina.     I  need  hardly  say  that,  in 
instances  of  hcemorrhage,  sight  is  utterly  lost. 
\A  mnOar  haemorrhage   sometimes   follows  the   rejuoval  of 
bjlomatons  projections  of  the  globe.   As  soon  as  the  promi- 
purtion  of  the  staphyloma  has  been  cut  off,  the  pent-up 
fluid  and  serum,  and  the   diifluent  vitreous  humour, 
i  oat  at  the  wound ;  and  this  sudden  removal  of  support 
1  the  enlarged  choroidal  vessels  causes  them  to  give  way. 
I  neh  cases^  I  have  found  the  whole  retina  enveloping  the 
^  dot  which  had  been  forced  out  of  the  eyeball ;  a  proc>f 
i  tlie  blood  which  had  detached  the  retina  must  have  had  its 
behind  that  structure,  namely,  from  the  vessels  of  the 
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^  tie  prevalent  belief  that  all  operations  for  cataract  are  likely 

the  followed  by  '  inflammation,'  and  that  the  great  aim  of  the 

is  to  keep  this  down,  is  of  course  unqualified  in  the 

mind  by  any  definite  notion  as  to  the  nature  of  this 

ition,'  why  it  arises,  or  what  parts  of  the  eye  it  in- 

^ ;  and  many  members  of  the  profession,  when  conioiencing 

ly  of  eye-diseases,  have  equally  vague  conceptions  of 

street.     Let  us,  then,  examine  a  little  into  what  takes 

in    an  eye  after  flap-extraction  of  cataract.      We  will 

tkat  the  structure  of  the  organ,  with  the  exception  of 

had  been  in  a  healthy  condition,  and  that  the  opera- 

i  has  been  skilfally  performed. 

Hie  cornea  has  been  divided,  by  a  clean  cut,  to  the  extent  of 

'  iiM  circumference  ;  the  aqueous  fluid  has  escaped ;  the  lens 

baen  gently  squeezed  through  the  pupil;    the  iris  is  in 

with  the  hinder  surface  of  the  cornea,  the  cut  edges  of 

are   in   exact  apposition  ;    the   concave  surface  of  the 

Ud  tiea  against  the  wound,  and  affords  it  support. 

Wttliin  a  few  houra — provided  the  nutrition  of  the  patient's 


*  I  polififthed  two  cftdes  of  this  kind  in  the  Zoned,  1845,  p.  623. 


186  DISEASES  OP  THE  EYE. 

body  is  in  a  healthy  state — adhesion  takes  place  between  i 
cut  edgeAs  of  the  cornea.  As  this  adhesion  becomes  firm,  t 
aqueous  humour  is  retained ;  it  once  more  fills  the  anted 
chamber,  and  defends  the  iris  from  being  pressed  against  il 
cornea.  The  slight  irritation  to  which  the  iris  had  been  in 
jected,  by  the  passage  of  the  lens  through  the  pupil,  passes  o 
and  within  a  period  longer  or  shorter,  according  to  the  Od 
stitution  of  the  patient,  the  extra  quantity  of  blood,  which  bi 
been  affording  reparative  material  to  unite  the  wound,  eeu 
to  be  sent  thither,  and  the  cure  is  completed. 

This  is  just  what  happens  in  accidental  wounds  of  ti 
cornea.  If  the  patient  be  at  the  time  in  a  good  state  of  bail 
— ^the  wound  a  clean  cut,  unattended  with  contusion — ^witk  i 
iris  or  other  substance  interposed  between  its  edges — and  if  ti 
eye  be  carefully  kept  at  rest,  and  defended  from  the  action 
light  and  other  irritants — a  few  days  suffice  to  heal  the  wonn 
But  let  a  similar  injury  be  inflicted  on  the  eye  of  a  peri 
feeble  from  age — or  of  one  reduced  to  feebleness  by  wanlHr 
of  one  alternately  excited  and  depressed  by  intemperance 
and  suppose  the  first  two  patients  to  be  bled  and  restricted 
low  diet,  while  the  third  continues  his  indulgence  in  alodial 
what  will  then  be  the  result  ?  Non-union  of  the  wound ;  part 
or  total  slough  of  the  cornea ;  and  morbid  changes  in  the  i 
and  adjacent  tissues ;  finally,  loss  of  the  eye,  as  far  as  sight 
concerned. 

And  now  let  us  apply  these  facts  to  a  case  of  extraction. 
the  operation  has  been  properly  conducted,  and  all  has  go 
well,  in  the  manner  already  described,  healing  of  the  wound 
the  natural  result.  No  more  blood  wUl  be  sent  to  it  than  t 
healing-process  requires ;  and  as  soon  as  the  process  is  eoi 
pleted,  the  extra  supply  will  cease. 

On  the  other  hand,  if  the  iris  has  been  forced  into  the  wom 
a  mechanical  obstacle  to  quick  union  is  thereby  establish! 
and  union  must  take  place  by  a  slower  process,  effused  lym 
agglutinating  the  iris  to  the  cut  edges  of  the  cornea,  and  tb 
gradually  drawing  them  together.  If  vitreous  humour  1 
escaped  through  the  wound,  its  edges  will  be  kept  asunder : 
some  time,  but  will  eventually  unite  by  adhesion. 

If  quick  union  is  prevented  by  these  or  any  other  caut 
what  good  can  bleeding  do?  Will  it  dislodge  the  iris  fie 
l)i4ween  the  lips  of  the  wound  ?  or,  when  the  hyaloid  mc 
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lias  been  ruptured,  will  it  prevent  the  vitreous  body  from 

Dlndiiig  where   it   meets  with  the  least  resistance?      As 

Mj  might  we  expect  bj  bleeding  to  dislodge  a  piece  of 

that  was  preventing  union  by  lying  between  the  two 

\  of  a  Ir&ctnred  bone« 

Use  paiii  which  not  unfrequently  sets  in  a  few  hours  aft^r 

mtneiiozi  is  commonly  of  a  neuralgic  kind.     The  patient's 

qr^tem  has  been  excited  by  anxiety  about  the  operation 

or  its  result.     Bleeding  is  sure  to  increase  this  neuralgia ; 

due   supply   of  digestible    food,  a   small    quantity  of 

Iqs,  or  a  narcotic,  wUl  at  once  arrest  the  neuralgia  and 

its  recurrence.     And  yet,  only  forty  years  ago,  such 

as  the  following  were  taught  ex  caihedrd^  and  are  still 

and  followed  by  many  in  this  country,  and  by  a  far 

ntimber  of  surgeons  on  the  Continent  :^that  within 

'  hours  after  the  operation  of  extraction    a  quantity  of 

ahonld  alwayg  be  abstracted,  whether  pain  ernns  or  not; 

*  from  four  to  eight  hours  after  tlie  operation,  unless 

has  come  on  sooner,  blood  is  again  to  be  drawn  from  a 

arifice,'^ — and  yet  again,  *  if  pain  should  come  on  after- 

» or  continue.'     For  the  first  five  days  after  the  operation 

bile  the  patient  is  being  drained  of  blood  in  this  manner — 

\  diet  is  to  consist  of '  nothing  but  gruel,  tea,  arrowroot,  and 


extraction  of  cataract  is  an  operation  performed  on  those 
past  the  middle  period  of  life,  and  one  natiiraOy  expects 
fbui  among  them  many  of  those  conditions  of  feebleness  and 
Amction  which  are  incident  to  old  age.  No  doubt 
occur  of  an  opposite  kind^  in  which  the  patients  are 
5,  over- fed,  over-stimulated  with  alcohol.  They  require 
^k  *  tolled  down/  and  their  circulation  brought  into  a  more 
iiate.  But  then  this  should  be  done  by  regulating 
'  plan  of  living  for  several  months  before  the  openition  is 
[ ;  not  by  bleeding  them  just  after,  and  thus  placing 
1  ID  a  new  and  unnatural  condition  at  a  period  so  critical, 
profession  is  chiefly  indebted  to  the  late  Frederick 
i  for  the  introduction  of  a  more  rational  and  simple  method 
king  patients  after  extraction  and  other  operations  on  the 


*  Qml^ulkf  Lidmm  on  Mtf  Opfraih^  Sur^ert/  of  the  Ey€j  2iid  edit,   1827, 
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eye ;  althongh  lie  did  not  so  completely  abandon  bleeding  as  I 
am  convinced  he  would  baye  done  bad  be  been  spared  to  acqniit' 
firmer  faith  in  the  vis  medicatrix  naturce.* 

As  soon  as  an  operation  of  extraction  baa  been  completedi 
and  the  snrgeon  has  satisfied  himself  that  the  flap  is  in  a 
proper  position,  he  should  at  once  close  the  eye,  witiMMt 
permitting  any  such  trials  of  the  patient's  sight  as  may  safiif 
be  made  after  the  removal  of  opaque  capsule,  or  the  fonnatiofl 
of  an  artificial  pupiL  Such  trials,  immediately  after  extzM 
tion,  are  more  likely  to  disappoint  than  to  satisfy  the  patienfcjj 
for  when  the  media  of  the  eye  have  just  been  disturbed,  and  llM 
pupil  is  still  encumbered  with  shreds  of  capsule,  and  perhipi 
fragments  of  lens  also,  objects  must  necessarily  appear  to  111 
patient  distorted  and  confused ;  whilst  the  opening  and  shnlj 
ting  of  the  lids  is  liable  to  displace  the  corneal  flap,  ilf 
assurance  from  the  surgeon  that  all  has  gone  well,  and  that|  tl 
restore  good  sight,  time  and  patience  only  are  needed,  iri| 
effect  much  more  tbwards  tranquillising  the  patient  than  aiql 
premature  experiments. 

Both  eyes  are  to  be  covered  with  pieces  of  folded  linen,  wl 
are  kept  in  place  by  a  light  bandage  passing  around  the 
Some  surgeons  apply  strips  of  plaster  across  the  lids,  instead 
a  bandage ;  but  I  prefer  the  latter,  as  it  effectually  ex( 
light,  and  therefore  does  away  with  the  necessity  for  darl 
the  room,  while  it  affords  to  the  patient  a  sense  of  security 
protection.  Liebreich's  bandage  is  a  great  improvement  on 
old  linen  blinkers  and  roller ;  for  it  always  keeps  in  place,  aa^ 
can  be  unfastened  without  moving  the  patient's  head.  A  litdu 
square  of  linen  is  laid  upon  the  closed  lids,  and  over  this  ^ 
little  pile  of  cotton- wool,  and  the  whole  is  then  fastened  doitt 
with  the  knitted  bandage. 

For  some  hours  afber  the  operation  the  patient  should  renuift 
on  the  couch,  comfortably  supported  with  pillows.  When  ii 
bed  the  best  position  is  on  the  back ;  but  this  is  by  no  meansfe 
be  insisted  on  if  it  becomes  irksome,  or  makes  the  patient  wake* 
ful.  That  position  is  the  best  which  is  the  most  comfortafab^ 
and  likely  to  induce  sleep. 

A  narcotic  is  sometimes  needed  on  the  first  night ;  and  il 
some  persons,  especially  those  accustomed  to  opiates,  it  xna] 


*  For  much  valuable  information  on  this  subject,  consult  vol.  iL  of  hi 
Practical  JFork,  &c. 
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require  to  be  repeated  for  several  nights  in  succession ;  but 
■Kieh  cases  form  the  exception,  not  the  rule.  Loss  of  appetite  is 
00  apt  to  follow  the  use  of  these  drugs,  that  they  should  never 
Vo  given  without  manifest  necessity.  I  always  prefer  tincture 
of  hyoscyamus  to  opium,  as  being  far  less  likely  to  cause  dis- 
.fwmfort  the  next  day  or  to  confine  the  bowels. 
. .  The  patient  is  of  course  to  be  thoroughly  waited  upon,  so  as 
'to  be  spared  every  unnecessary  movement  or  exertion.  Tapes 
round  the  wrists  and  attached  to  the  sides  of  the  bedstead 
a  useful  check  upon  sudden  movements  of  the  hands  during 
deep. 

A  moderate  dose  of  opening  medicine,  given  a  day  or  two 
/before  the  operation,  will  obviate  the  necessity  for  teasing  the 
patient  with  purgatives  during  the  first  few  days  succeeding  it. 
Old  and  feeble  persons,  especially  those  with  any  heart-disease, 
jttre  sometimes  seriously  prostrated  by  being  purged  on  the  second 
or  third  day  after  the  operation,  just  when  it  is  so  important 
that  tlie  healing  process  should  be  steadily  advancing. 

Ab  regards  diet,  patients  should  not  be  deterred  firom  taking 
k.  nutritious  meal  a  suitable  time  before  the  operation ;  and  a 
:  moderate  quantity  of  easily-digested  animal  food  should  be 
gi?en  on  each  following  day.  In  respect  of  stimulants,  it  is 
impossible  to  lay  down  any  absolute  rule.  Those  accustomed 
to  take  wine,  beer,  or  spirits,  must  by  no  means  be  wholly 
debarred  from  them  at  a  time  when  the  nutrient  power  of  the 
body  is  called  upon  to  form  new  material  for  repairing  a  breach 
of  surface.  In  short,  the  surgeon's  object  must  be  carefully  to 
regulate  both  food  and  stimulants  according  to  the  patient's 
previous  habits;  neither  keeping  him  too  high  nor  too  low, 
but  as  near  as  possible  up  to  the  ordinary  level  of  healthy 
vigour. 

The  daily  cleansing  of  the  lids  requires  caution ;  the  object 
iiot  being  to  prevent  the  eyelashes  sticking  together,  for  their 
Agglutination  forms  the  best  safeguard  against  the  patient  pre- 
niaturely  opening  the  eye.  The  lower  lid  and  cheek  are  to  be 
deansed  with  warm  water,  but  the  upper  lid  is  on  no  account 
to  be  touched,  for  under  its  shelter  lies  the  corneal  wound, 
sudden  pressure  on  which  would  induce  great  suflfering,  and 
J^ight  even  cause  the  slightly-formed  adhesion  of  the  flap  to 
give  way. 

The  progress  of  the  wound  towards  healing  is  to  be  judged  of 
V  the  condition  of  the  lid,  and  the  quality  of  the  secretion.  If 
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the  patient  complains  only  of  an  occasional  pricking,  or  a 
tiun  of  grit ;  and  if  this  can  be  traced  to  the  slight  invohmiai; 
movements  of  the  wound  against  the  lid  ;  if  this  nneamai 
subsides  day  by  day  ;  if  the  secretion  consists  of  tears  akme^ « 
is  mixed  with  a  little  of  the  natural  conjunctival  mucus ;  and  if 
the  skin  of  the  upper  eyelid  retains  its  healthy  appeaziiiM^ 
and  is  free  from  redness  and  swelling — the  surgeon  may  aita>- 
tain  the  best  hopes  that  a  good  union  is  going  on. 

An  increased  feeling  of  grit  in  the  eye,  coming  on  after  fhi 
lapse  of  three  or  four  days,  and  perhaps  attended  with  nenralgBi 
would  lead  the  surgeon  to  suspect  that  the  section  had  yieUei 
and  that  'prolapsus  iridis  had  occurred. 

The  most  unfavourable  sign  is  a  bright  redness  and  a  BweDmg 
of  the  upper  lid,  which  sometimes  appear  on  the  second  <v 
third  day  after  the  operation,  attended  with  a  yellow  puriftm 
discharge.  These  appearances  are  commonly  ushered  in  liji 
restless  night,  with  headache  and  considerable  depression  bo4krf 
body  and  mind.  When  the  lid  is  raised,  the  ocidar  oonjine- 
tiva  is  found  injected,  and  so  cedematous  that  it  overlaps  ti« 
corneal  margin  {chemosis).  The  cornea  itself  is  througkit 
yellow  and  opaque,  so  that  no  trace  of  iris  can  be  disoenei 
through  it ;  the  wound  is  gaping,  and  filled  with  bulging  irifc 
Eventually  the  whole  cornea  softens,  the  flap  sloughs,  and  ti« 
eyeball  shrinks. 

I  have  now  and  then  seen  this  hopeless  state  of  things 
on  after  an  operation,  which  had  been  perfectly  well  perfomied, 
and  when  the  sui^eon  had  every  reason  to  expect  a  most 
cessful  result.  In  such  cases  there  has  probably  been 
degeneration  of  tissue  in  the  vessels  supplying  the  globe,  and  ft 
weak  condition  of  the  heart  itself. 

Tlie  time  that  should  be  allowed  to  elapse  after  the  operationy 
before  the  eye  is  examined,  may  vary  according  to  circumstanoek 
In  a  healthy  patient,  when  there' has  been  no  pain  in  the  eye,  Of 
other  bad  symptom,  the  wound  may  be  found  perfectly  united 
as  early  as  the  third  day  after  the  operation.     But,  as  a  rol6> 
the  fourth  day  is  quite  soon  enough  for  an  examination ;  sod 
whenever  there  has  been  any  loss  of  vitreous  humour,  so  thit 
the  healing  process  has  been  retarded,  the  fifth  will  be  th^ 
earliirst  day  on  which  the  eye  can  be  prudently  exposed.  Indeedf 
in  an  old  or  feeble  person,  a  wound  which  on  the  fourth  day  i* 
j^'oing  on  well,  will  be  all  the  better  for  another  day  of  rest ;  and 
it  often  happens  that  a  premature  exposure  sets  up  irritation? 
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if  the  ttnion  be  not  firin^  favours  the  subeequent  jieldkig 
^found  and  prolapse  of  the  iris. 

8S  of  the  apper  lid,  attended  with  puriform  discharge, 

within  the  first  two  or  three  days,  the  sui^eon  should 

e   the  eye  just  so  far  as  to  obtain  a  view  of  the  lower 

the  cornea,  and  ascertain  whether  it  is  becoming  infil- 

wrth  pus ;  and  this  may  be  done  without  exposing  the 

itself. 

mid  be  impossible  to  detail  all  the  appearances  which  an 
J  present  when  first  examined  afber  the  operation  j  but 
be  useful  to  describe  some  of  the  leading  points  which 
ttent  theoiselvea,    both   in   favourable  and  in  unfavourable 

,  The  cornea  may  be  transparent,  with  the  exception  of  a 
hasy  line  along  the  edge  of  the  wound  ^  the  aqueous 
XMT  may  have  been  resecreted,  and  the  plane  of  the  iris 
rtica] ;  the  pupil  bein^  either  clear  and  black,  or  filled  with  a 
t  niaBB  of  capsule  and  lens-matter,  accordingly  as  the 
come  out  clean,  through  a  large  wound,  or  has  rubbed 
of  rta  soft  cortical  substance  in  passing  through  a  small 
Tiakm  may  extend  to  the  recognition  of  large  objectg, 
eh  as  the  fingers  of  a  hand  ;  or,  in  consequence  of  the  obstruc- 
to  still  remaining  in  the  pupil,  may  be  limited  to  mere  per- 
of  direct  or  reflected  light.  Some  little  redness  of  the 
and  conjunctiva  will  of  course  be  present  in  everj  case, 
additional  supply  of  blcod  having  been  sent  to  repair  the 
wound. 

appearances  above  described  are  most  satisfactory,  and 
dqU  encourage  the  surgeon  to  look  forward  to  a  successful 


L  The  eye  may  present  aU  the  foregoiug  appearances,  with 
xeeption  of  the  iris  being  in  contact  with  the  hinder  sur- 
of  the  cornea.     This  absence  of  anterior  chamber  arises 
one  or  other  of  the  following  causes :  either  the  wound, 
sufficiently  united  to  keep  the  cornea  in  its  proper 
not  become  so  consolidated  as  to  be  perfectly  water- 
aad  the  aqueous  humour  therefore  escapes  as  fast  as  it  is 
or  else  this  fluid,  which  seems  to  be  chiefly  secreted  iu 
posterior  aqueous  chamber,  may  be  so  pent  up  there  by  the 
filling  the  pupil,  as  to  thrust  the  whole  iris  forwards 
the  cornea-     In  the  former  case,  by  keeping  the  eye 
for  two  or  three  days  longer^  and  giving  the  patient  a 
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little  more  stimulus  or  tonic,  the  wound  will  become  consoBi 
dated.   In  the  other  case,  the  iris  will  slowly  recede  as  the  lent 
matter  in  the  pupil  becomes  absorbed,  but  perhaps  will 
quite  resume  its  vertical  position  until  the  capsule  at  a 
period  shall  have  been  broken  through  with  a  needle. 

It  occasionally  happens  that  although  the  corneal 
when  examined  on  the  fourth  or  fifth  day,  appears  well  unitN 
it  subsequently  gives  way  a  little  at  some  point,  and  aUowi 
small  portion  of  the  iris  to  protrude,  so  as  to  cause  slight  di| 
placement  of  the  pupil. 

3.  The  eye  may  be  found  in  the  following  state :  the 
clear,  the  section  gaping,  and  blocked  up  with  iris,  the  latt 
having  prolapsed  into  the  wound,  after  being  adjusted  at  i) 
operation,  and  no  union  between  the  two  structures  harii 
occurred,  in  consequence  of  the  feeble  condition  of  the  patia 
In  these  cases  the  parts  on  the  fourth  day  after  the  opentii 
may  appear  almost  as  if  the  wound  had  been  just  inflidi 
Chronic  inflammation  is  sure  to  be  set  up,  and  is  often  attendi 
with  neuralgia.  In  non-union  of  this  kind,  it  is  sometimes  gO 
practice  to  keep  the  eye  uninterruptedly  closed  for  ^ve  or 
days  after  the  first  examination,  provided  the  healthy  appei 
ance  of  the  lids,  and  the  absence  of  puriform  secretion,  j 
assurance  that  the  healing  process  is  advancing. 

4.  Still  more  unfavourable  than  the  appearances  above 
scribed  are  the  following :  in  addition  to  a  gaping  section 
prolapsus  iridis,  a  cornea  hazy  throughout,  so  that  the 
cannot  be  clearly  discerned ;  the  edges  of  the  wound  thickens 
opaque,  and  creamy-looking ;  the  sub-conjunctival  tissue  infi 
trated  with  serum,  and  the  conjunctiva  itself  reddened 
elevated  (chemosis). 

These  local  changes  have  ustially  been  ushered  in  with 
in  the  eye  and  head,  restlessness,  and  depression.     Extcem 
care  is  necessary  to  treat  a  patient  under  such  circumstanoei 
Narcotics  will  probably  be  required  at  night ;  of  these  hyoscjs 
mus  is  the  best,  and  bark  and  ammonia  are  almost  sure  to  rendl 
good  service  in  keeping  up  the  appetite  and  restoring  vigour  i 
the  flagging  circulation.     The  diet  will  require  the  most  cairfl 
management,  so  as  to  insure  a  sufliciency  of  nourishment  bem 
taken  without  oppressing  the  stomach ;  above  all,  the  regfJ^ 
tion  of  the  supply  of  stimulants — wine  or  beer — ^will  demsai^ 
much  judgment  on  the  part  of  the  surgeon,  so  that  the  patientfllj 
powers  may  be  raised  and  sustained,  without  causing  irritabiliij 


Tlmre  descTil>efl,  Very  moderate  shading  of  the  room 
I^Scient,  and  thorough  ventilation  is  most  beneficial ; 
ptatioii  of  the  patient's  blood  is  essential  to  the  healing 


iridig* — If  the  corneal  section,  instead  of  uniting  by 

khas  undergone  that  slower  process  of  closure  which 
e  when  a  portion  of  iris  is  interposed  between  the 
he  wound,  the  prolafmis  continnes  for  some  time  to 
E>  of  irritation.  It  should  not,  however,  be  too  hastily 
with ;  for,  in  healthy  subjects,  it  usually  wastes  and 
wn  by  slow  degrees.  Sometimes,  however,  instead  of 
hiiig  in  this  manner,  it  becomes  distended  into  *%  little 

tcoBBeqnence  of  the  accnmiilation  of  aqueous  humour 
If  the  prolapsus  fills  up  nearly  the  whole  extent  of 
,  the  corneal  flap  may  be  tilted  forward  in  such  a 
-  m0  to  form  an  obtuse  an^le  with  the  lower  portion,  the 

tflap  being  marked  by  a  transverse  crease^  extending 
3  the  cornea  from  one  angle  of  the  wound  to  the 
Afi  the  process  of  contraction  in  the  prolapsed  iris  goes 
I  of  the  corneal  wound  are  gradually  drawn  together, 
crease  disappears,  and  the  natural  curve  of  the 
rentoally  restored, 
rever,  instead  of  diminishing,  the  prolapsus  remains  as 
id  prominent  vesicular  projection  several  weeks  after 
»n,  meajis  muet  be  taken  to  induce  it  to  contract* 
it  is  snfBcient  to  puncture  it  with  a  broad  needle, 
aueous  humour  distending  it  has  escaped,  to 
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months  after  the  operation  of  extraction,  the  wound  maj  1 
fistulous.  This  is  an  extremely  rare  occurrence ;  so  rare,  i 
as  to  be  unnoticed  b  j  most  of  the  authors  on  ophthalmic  si 
On  this  account,  I  will  relate  two  cases  which  occurred  un 
own  observation.  In  the  first  case,  I  could  not  quite 
myself  as  to  whether  the  fistula  resulted  wholly  £rom  de 
repair  of  the  original  wound  made  in  extraction,  or  wh€ 
was  the  consequence  of  a  puncture  I  made  in  a  very  tronb 
vesicular  prolapsus. 

In  the  second  case,  the  prolapsed  iris  gave  way  spontam 
many  months  after  extraction,  when  the  cure  might  hav 
considered  complete. 

1.  Captain  G.,  aged  8event}'-eix,  was  operated  on  by  extraction  in  t 
eye,  November  18, 1854.  Nothing  untoward  occurred  during  the  o] 
and  although  a  small  portion  of  iris  subsequently  prolapsed  into  the 
there  was  every  reason  to  expect  that  its  contraction  and  solidificatio 
take  place  in  the  usual  manner.  By  the  end  of  the  month,  however, ' 
lapsus,  instead  of  flattening  down,  became  distended  at  one  spot  into 
vesicle.  Meantime  the  pupil  had  of  course  become  somewhat  drawn  i 
and  it  was  also  obscured  by  a  hazy  condition  of  the  flap ;  the  lower  ha] 
cornea  always  retaining  its  perfect  transparency.  On  January  19,  1 
vesicle  stiU  existed,  and  the  anterior  chamber  had  never  been  restoi 
the  operation,  the  iris  lying  in  contact  with  the  cornea.  It  appeaiec 
therefore,  that  at  some  part  of  the  cicatrix  a  minute  aperture  must  exi 
allowed  the  aqueous  humour  slowly  to  exude.  I  punctured  the  vemdi 
cutting-needle,  and  touched  the  collapsed  surface  with  a  fine  point  of  i 
silver.  Three  days  later,  I  again  touched  it  in  the  same  manner, 
time  the  vesicle  again  became  prominent ;  and  on  February  1,  by  the 
lens,  I  distinctly  recognised  the  existence  of  a  fistulous  opening  at  its 
The  aperture  was  as  minute  as  the  section  of  a  human  hair,  but  pre 
the  globe  caused  an  escape  of  aqueous  fluid  to  be  distinctly  perceived, 
coated  a  fine  hair-like  probe  with  a  thin  film  of  nitrate  of  silver,  j 
quite  into  the  minute  fistulous  track,  and  then  kept  the  eye  closed  fo: 
days.  Meantime  the  patient's  diet  and  allowance  of  stimulants,  wl 
been  liberal  from  the  first,  were  increased.  March  12,  the  vesicle  had  : 
down,  but  slight  oozing  from  the  fistula  still  continued.  Nitrate  of  i 
the  fine  probe  was  twice  repeated,  at  an  interval  of  some  days.  By  th 
May,  the  cicatrix  of  the  wound  was  quite  flat,  but  a  vety  slight  o 
^ueous  humour  still  continued ;  so  slight,  indeed,  that  some  little  accui 
took  place  in  the  anterior  chamber,  so  that  the  iris  and  cornea,  althoi 
close  together,  were  not  in  actual  contact. 

It  was  now  evident  that  it  would  eventually  be  necessary  to  draw  t 
•downwards,  from  behind  the  hazy  portion  of  cornea  adjoining  the  deal 
so  bring  it  opposite  the  clear  portion  below.  But  of  what  avail  would 
imless  the  fistula  could  be  closed  ?  It  appeared  to  me,  that  by  at  once  ] 
ing  this  displacement  of  the  pupil,  a  double  object  might  be  attained,  i 
the  woimd  made  at  the  lower  part  of  the  cornea  would  for  a  time  efl 
«drain  off  the  aqueous  humour,  diverting  it  altogether  from  the  fiatah 
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^lam  be  plared  iii  a  condition  favoumble  to  closure*  AccoTdinglj,  on 
90if  I  nade  an  tuning  at  the  lower  part  of  the  cornea  with  a  broad 
;  eittj^lit  tlie  lower  edge  of  tlie  pupil  with  a  blunt  book,  and  drew  out 
off  a  ^CT  »mall  portion  of  ins.  An  excellent  pupil  resulted.  Tea 
rfter  the  operation,  I  was  much  pleased  to  lind  the  fiatula  closed  and  the 
fepw  hnzDoor  oovupletely  retained^  and  this  after  a  lapse  of  more  than  six 
k>  &om  tha  performance  of  extraction*  Two  years  later,  the  patient  was 
CBJojmg-  excellent  vision,  both  for  far  and  near  object^  reading  the 
ml  srticlaa  in  the  Time»  with  a  g-las^  of  two  inches  and  a  half  focus, 
ifaa  feroigoailg  cane  1  had  been  induced,  bj  special  consideration3f  to  per* 
atmctiaii  at  m  tctj  l&t«  period  of  the  year ;  and  the  winter,  which  soon 
t  In,  ^iraa  unusoally  cold  and  protracted-  It  will  long  be  remem- 
■a  iho  terribly  aevere  winter  of  the  Crimean  campaign.  No  doubt  the 
oontribated  to  lessen  the  reparative  power  of  so  old  a  person ; 
ccmtixiuaiice  of  frost  and  cutting  winds^  which  kept  him  conHned 
till  Majy  deprived  him  of  the  itivigovatin^  influence  of  exposure  to 


iUm^i 


hmduSlfi 


laoUtur^  1 


fMorl J' woman,  from  whose  left  eye  I  had  extracted  a  (cataract  in  18^17, 

me  two  jeara  afterwards,  complaining  that  the  sight  of  this  eye^  which 

IttaTeijgood  ever  since  the  opera  tion^  had  within  a  few  weeks  begun  to  fail. 

examining  the  eye,  I  observed  that  near  the  middle  of  the  cicatrix, 

rather  broad  in  coni^quence  of  some  elight  prolapsus  iridis  having 

tba  operation,  there  was  a  minute  6stula,  through  which  the  aqueous 

waa  titywlf  ooziDg.    The  anterior  chamber  whs  nearly  full^  and  the 

Ifba  iiii  almost  vertical,  the  escape  through  the  very  minute  aperture 

coiuiterbalanced  by  the  secretion  of  fresh  duid.    The  Ustula  was  so 

that  it  might  easily  have  escaped  notice^  and  it  was  only  by  absorbing 

adjacent  to  it  with  a  bit  of  blotting-paper,  ajid  protecting  it  from 

tridclmg-down  of  the  tears,  that  the  welling- up  of  the  aqueous  humour 

he  pottllTely  demonstrated.     I  had  no  doubt  that  this  fistula  was  of  very 

Ibmatiofny  for  otherwise  the  patient  would  not  have  enjoyed  such  good 

had  existed  untU  within  a  few  weeks  of  her  coming  to  me.     l*robably 

had  always  been  thin  and  tense,  and  now  fiitim  some  accidental 

%  had  given  way  at  the  weakest  point, 

At  flfil  1  tried  the  effect  of  touching  the  £stulous  orifice  with  a  fine  probe 

wHh  mtiate  of  silver*    This  was  done  twice,  snd  for  a  few  days  after 

amplication  it  appeared  to  have  been  successful ;  but  again  the  little 

opened  itself,     I  then  made  a  counter-puncture  with  a  broad  needle  at 

hrmet  p«t  of  the  cornea,  and  let  out  the  aqueous  humour,  having  just 

introduced  the  fine  probe  coated  with  nitrate  of  silver  into  tha 

Ottica.     The  lids  were  kept  in  contact  with  strips  of  plaster.     A  week 

)tg  fha  fiilala  was  completely  closed,  and  sight  waa  improving.* 


fistuIsD  of  the  cornea  are  likely  to  be  overlooked,  on 
oeofioi  of  their  extreme  miimteiiess ;    for   tlieir  ajierture   is 

»8  no  larger  than  the  section  of  a  human  hair,  and  the 
BittitT  of  fldid  oozing  out  is  small  in  proportion.    The  fistula 
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of  course  allows  a  constant  escape  of  aqneoos  hnmour,  a 
anterior  chamber  becomes  obliterated,  the  iris  lying  in  c 
with  the  cornea.  This  drain  of  aqneons  humonr,  if  uncfa 
seems  to  exert  some  peculiarly  exhausting  influence  up( 
eye,  for  in  all  the  cases  I  have  seen  in  which  fistulsB  < 
cornea  had  existed  for  several  years,  all  useful  vision  hi 
come  extinct. 

There  are  certain  points  connected  with  the  operation  < 
extraction  which  may  seem  to  have  required  notice  befo 
operation  itself  was  described  ;  but  it  appeared  preferal 
reserve  them  for  later  consideration,  because  they  can  be  pp 
appreciated  by  those  only  who  have  already  made  them 
acquainted  with  the  details  of  the  operation. 

Inasmuch  as  extraction  is  performed  upon  persons  mc 
less  aged)  it  must  ofben  happen  that  the  constitution  oi 
patients  has  been  damaged  by  various  forms  of  acute  or  d 
disease  before  they  come  under  our  care  as  the  subjects  ol 
ract ;  so  that  we  cannot  expect  to  find  them  by  any  mei 
as  favourable  a  condition  for  undergoing  an  operation  as 
whom  we  are  in  the  habit  of  treating  for  many  other  sn 
affections.  There  are,  however,  certain  conditions  which 
either  wholly  contra-indicate  extraction  of  cataract,  or 
cause  us  to  undertake  the  operation  only  after  the  most  c 
preliminary  examination,  and  unusual  precautions  again 
more  pressing  difficulties  of  the  case. 

1.  Extensive  heart-disease  is  of  all  complications  the 
unfavourable ;  for,  by  enfeebling  the  supply  of  blood  t 
peripheral  tissues  of  the  body,  it  lessens  the  probability 
quick  imion  of  the  corneal  wound. 

2.  Violent  cough,  if  occurring  in  suffocative  paroxysms, 
also  greatly  imperil  the  success  of  the  operation ;  partly  1 
imavoidable  restlessness  and  frequent  change  of  posture 
partly  by  the  straining  and  shaking  of  the  eye,  which  may  d 
the  wound,  and  induce  prolapsus  of  the  iris. 

3.  Fat  and  flabby  persons  have  much  less  reparative  ] 
than  those  who  are  thin.     Dry  and  wrinkled,  but  still  vig 
old  people — such  as  are  popularly  termed  ^wiry' — are 
others  the  best  adapted  to  undergo  extraction. 

4.  Certain  morbid  conditions  tend  to  render  the  operat: 
various  ways  difficult,  although  they  by  no  means  forbid  it 
formance.     Total  deafness,  and  deaf-dumbness,  for  instan 
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lemove  the  patient  from  eoixtrol ;  but  I  Lave 
Mofully  operated  on  patients  irnder  both  these  disadvan- 


old  age  does  not  contra-indicate  extraction ;  for  one 
meets  with  persons  of  advanced  years  whose  bodily 
are  performed  with  surprising  regularity*'*^  Commonly, 
',  the  reparative  power  of  the  cornea  is  impaired  after 


I,  If  cataract  is  equally  advanced  in  both  eyes,  and  both  appear 
ally  well  suited  for  operation,  ought  we  to  extract  both  lenses 
sitting  9     On  this  question  much  diflFerence  of  opinion 
l|i|»     My  own  jndginent  is  decidedly  in  favour  of  operating 
^Ub  eje  only  at  a  time.     We  learn  much  by  watching  tlie 
Epiefis  of  a  case  after  operation,  and  often  see  how,  by  this  or 
t  precaution,  or  course  of  treatment,  a  difficulty  or  a  bad 
alt  miijht  have  been   avoided.     We  operate,  for  instance,  on 
ble  patient  during  very  hot  weather,  and  find  him 
Briy  orercome  and  prostrated  by  it,  perhaps  to  such  an  extent 
indace  non-union  of  the  wound,  or  even  partial  slough  of 
oontea-     Were  this  to  occur  after  we  had  opertited  on  one 
omfyf  we  should  learn  ex]>erience  by  the  result,  and  take 
to  select  a  cooler  season  of  the  year  for  o^j crating  on  the 
r  eye- 
roar  patient  may  have  deceived  us  as  to  his  previous  habits, 
naj  for  years  have  been  accustomed  to  take  large  quantities 
itimulants,  and  our  first  operation  may  have  failed  because 
had  not  kept  up  his  reparative  powers  sufficiently  by  artificial 
Having  learned  the  truth,  too  late  to  save  the  first  eye, 
aiight  be  able^  by  adopting  a  different  plan  of  after-treatment, 

the  second. 

inUioiit  tiimecessarily  multiplying  illustrations,  I  may  say 
t  by  operating  on  one  eye  at  a  time  we  secure  to  ourselves 
adTantage  of  making  our  first  operation  a  means  of  invalu- 
%  iafltzuction  with  respect  to  the  second  ;  while,  at  the  same 
h^  tiie  effort  of  nature  in  repairing  a  single  corneal  wound  is 
mawB  less  than  is  required  for  the  repair  of  a  second  wound 
^qiial  extent. 

Sack  WW  Hie  uw  with  ii  geotlemau  of  eiglitj-dx^  upoD  whom  I  operated 
I  ceuid  re*Uy  detect  in  him  no  organic  defect  whatever^  and  he 
[  dx:  youv  ftfter  the  operation^  in  the  enjoyment  of  excellent  heulih  Hiid 
dgiil-  Be  tliea  middenly  fell  ill;  became  jjmii  diced,  and  died  after  a  few 
to  hi»  bed. 


198  DISEASES   OP   THE    EYE. 

7.  Ought  we  to  operate  when  cataract  is  fullj  formed  in  oo^ 
eje,  while  the  other  is  either  free  from  cataract,  or  onlj  slightiy 
impaired  by  its  existence  in  an  early  stage?  i 

Exceptional  circumstances  may  make  it  desirable  in  such  ft 
case  to  operate  on  the  cataractous  eye ;  but  in  the  great  majoriM 
of  cases  it  will  be  proper  to  wait  until  cataract  is  fully  eit 
blished  in  the  other.     Of  course,  after  the  extraction  of 
crystalline  lens,  a  convex  glass  becomes  necessary,  to  com] 
sate  for  that  portion  of  the  optical  apparatus  of  the  organ 
has  been  taken  away ;  and  it  is  almost,  if  not  quite,  impossQi 
so  to  adjust  any  mechanical  aids  as  to  make  the  operated 
the  amoperated  eye  work  well  together.      Each    eye, 
separately,  may  be   good;   but  there  is   a  want   of  haima 
between  them  which  can  never  be  reconciled. 

8.  The  last  question  to  be  considered  is,  whether  any  partifl 
lar  time  of  the  year  is  to  be  preferred  for  the  performance 
extraction  9  As  far  as  the  mere  operation  itself  is  concerned 
know  of  no  period  being  positively  contra-indicated,  except 
extremes  of  hot  and  cold  weather.  Severe  cold  acts  unfiEtvoa 
ably  on  old  people  by  retarding  the  circulation  of  blood  in 
capillaries ;  while  extreme  heat  enfeebles  the  action  of  thehfifll 
especially  when  it  happens — as  is  so  common  in  old 
some  organic  change  has  already  taken  place  in  it.  The 
time  which  I  systematically  avoid  for  performing  extraction 
during  that  sultry  weather  which  sometimes  visits  us  in  Ji 
and  August. 

But  one  has  to  consider  not  merely  the  operation  itself;  4 
period  of  complete  repair  and  convalescence  is  equally  importaa 
It  is  of  the  utmost  consequence  that  a  patient  who  has 
through  the  confinement  and  the  mental  anxiety  insepanU 
from  so  important  an  operation  as  that  for  cataract,  should 
the  earliest  possible  period  enjoy  the  invigorating  influence 
change  of  air ;  and  nothing  tends  so  much  to  prolong  that 
dition  of  chronic  ophthalmia,  which  sometimes  follows  exbM 
tion,  as  too  long  a  confinement  to  the  sick-room.     A  few  dqi 
of  careful  exposure  to  the  fresh  air  during  genial  weather  eqtuDlf 
improves  the  eye  and  the  patient's  general  health.     It  is,  theie- 
fore,  of  importance  so  to  time  the  operation  that  the  period  cl 
convalescence  may  coincide  with  the  finer  season  of  the  yettj 
and  this  can  only  be  done  by  choosing  the  spring  and  ead^ 
summer  for  the  operation :  April,  May,  and  June  are,  therefioo 
the  best  months  to  select  for  extraction,  although  the  lata 
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weather  be  not 


KECTILINEAB  EXTEACTION.* 


JB  Operation  is,  as  I  hare  already  observed,  a  modification 
it  invented  by  Gibson. t  He  advised  that  soft  cataracts 
1  b*'  Irecly  broken  np  with  a  needle,  and  that  after  inflam- 
la  bad  subsided — in  three  or  four  weeks— a  small  incision 
i  !»  made  in  the  cornea,  and  the  broken-np  lens  removed 
h  aeoop.  As  the  true  principles  which  reg^ilate  absorption 
mtaraci  in  its  natural  position,  when  its  tissue  has  been 
ally  bzx»ken  into  with  a  needle,  became  better  understood, 
111^8  operation  fell  into  disuse*  The  fallacy  of  his  procedure 
revealed  by  the  words  '  after  inflammation  had  subsided,' 
breaking  up  all  the  lens  at  once  inflammation  was  set  up, 
roper  practice  would  have  been  at  once  to  evacuate  the 
natter  which  was  the  cause  of  the  infiammation.  Either  do 
Mr  adopt  the  slower,  but  safe  course  of  only  disintegiuting 
mi  sufficiently  to  induce  the  absorbing  process,  without 
ring  the  bulk  of  it  into  the  anterior  chamber  all  at  once, 
iefe'a  operation  {  was  the  following.  After  having  dilated 
txpil  with  atropine,  he  made  a  sti'aight  vertical  incision,  two, 
mA  a  half,  or  three  lines  long,  through  the  cornea,  not  at 


Wfgw»3 


but  about  a  line  nearer  its  centre.     Such  a  '  linear ' 


d,  he  remarked,  would  heal  more  readily  than  a  flap 
Ap  a»d  would  involve  less  risk  of  prolapsus  iridis.  But,  on 
tber  hand,  a  rectilinear  wound  does  not  gape,  and  it  there- 
requires  more  manipulation  to  evacuate  the  pulpy  lens- 
ft.  Through  the  wound  he  passed  in  a  small  fleam-ahapcd 
)moe,  and  with  it  broke  up  the  capsule  and  the  substance 
le  toftened  lens.  Then  a  scoop  was  introduced  into  the 
i  of  the  pulpy  mass,  the  wound  was  made  to  gape,  by  press- 
ha  iaalmment  against  its  edge,  and  the  broken-up  lens- 
kr  eacaped  along  the  groove. 

r  extraction  *  was  not  proposed  by  Graefe  as  a  substitute 


tbe  libeiij  of  naing  the  word  *  rectilinear,^  instead  of '  linear  ^ 
ij  which  Qmeie  designAted  Ui&  operation)^  becAUB€  the  wound  madt«  in 
ij  m  i^treight  onCy  in  contradistinction  to  that  of  a  fUip  extroctioni 
fotin^  A  hue,  but  a  curved  one. 

Obmr^atians  tm  an  Artificial  Pujnff  with  rtmarki  on  the  E^dradion^ 
1811. 
fi^  OpMaimobgie,  iL  SI  7, 1865. 


200  DISEASES  OF  THE  EYE. 

for  the  older  flap  operation.     He  tsonsidered  it  to  1)6 
suitable  to  cases  of  fluid  lens,  the  corneal  wound  being 
about  two  lines  long ;  or  when  the  lens  was  almost  of  a 
consistence,  rather  a  longer  incision  being  then  required, 
the  lens  had  retained  the  normal  consistence  of  adult  life, 
still  more  when  in  old  age  it  had  acquired  increased  hardnM 
he  considered  the  operation  contra-indicated. 

In  consequence  of  these  limitations  of  the  operation  ben 
disregarded,  and  its  being  applied  to  cases  of  firm  cataract^ 
soon  fell  into  discredit.  I  knew  of  many  eyes  being  lost 
linear  extraction  which,  from  the  skill  of  the  operators,  I  hM 
no  doubt  would  have  been  saved  if  treated  by  them  on  the  ak 
but  safe  plan  of  solution  in  situ,  or  by  flap  extraction. 

Removal  of  cataract  by  suction. — ^In  1847  Laugier  annonnfl 
a  quick  and  easy  method  of  removing  softened  cataracts  by 
tion ;  *  par  aspiration,'  as  he  termed  it.     He  thrust  a  sort 
cannula  through  the  sclerotic  into  the  Substance  of  the  It 
and  then  professed  to  draw  out  the  contents  of  the  capsule 
means  of  a  piston.*    A  less  dangerous  mode  of  operating  i 
soon  afterwards  proposed  by  Blanchet,  who  employed  a 
and  syringe  somewhat  similar  to  Laugier 's,  but  with  the 
safer  modification  of  introducing  the  cannula  through  a 
in  the  cornea.     Suction  fell  into  disuse,  until  it  was 
under  a  much  more  delicate  and  skilful  form,  by  Teale,!  inll 
With  two  needles  he  tore  up  the  capsule ;  then  made  a  a 
wound  in  the  cornea,  through  which  he  introduced  a  flattenfl 
cannula,  or  curette,  into  the  body  of  the  lens.     A  flexible 
attached  to  the  curette  terminated  at  the  other  end  in  a  m< 
piece,  and  the  operator  gently  sucked  out  the  softened 
matter.     A  syringe  has  sometimes  been  substituted  for  the 
The  reader  will  at  once  see  that  this  must  needs  be  a 
delicate  proceeding,  and  that  if  a  too  great  power  of  suction  Vi 
employed,  serious  mischief  to  various  tissues  of  the  eye  nH| 
ensue. 

*  Annales  cT  Oculisttque,  vol.  zyii.  p.  29.  Laugier's  operation  gave  oocaibit 
a  paper  war^  which  soon  grew  into  formidable  proportions,  first  ha  m 
charged  with  having  plagiarised  his  operation  from  some  Italian  surgeon ;  thi 
an  angry  combatant  declared  that  the  Italian  was  himself  but  a  plagiarist|fl 
had  been  anticipated  by  the  Arabians  of  the  middle  ages.  Overlooking  i 
fact  that  the  Arabians  did  not  know  what  a  cataract  was,  nor  where  it  w 
their  modern  champion  quoted  Arabic  and  even  Hebrew  to  prove  their  dii 
to  priority  of  discovery.     (See  Annales,  vols.  xvii.  zviii.  xx.  and  xxiv.) 

t  Ophthalmic  Hospital  Heparts,  vol.  iv.  p.  197. 


SCOOP  EXTEACTIOK, 

danj  cases  of  cataract  it  is  impossible  to  determine  abso- 
to  what  extant  the  softening  process  may  have  extended, 
hat  amount  of  hard  nucleus  may  still  remain.  It  often 
aed,  therefore,  that  the  surgeon  who  had  commenced  the 
Eiear  operation  in  the  belief  that  the  ^vhole  lens  was  pulpy, 
himself  embarrassed  by  a  firm  nucleus  of  considerable 
The  removal  of  this  mass  required  so  much  mechanical 
xence,  that  the  iris  l>ecame  bruised  and  injured^  and  also 
ents  of  lens  might  remain  behind  the  iris  and  set  up  the 
lerious  irritation.  These  and  other  complications  seem  to 
^tfkaefe  to  devise  a  mode  of  operation  whereby  the  iris 
^BwTed  from  injurious  pressure,  and  at  the  same  time 
■^  room  might  be  made  for  removing  even  a  firm  nucleus 
^  a  corneal  wound  smaller  than  that  made  in  an  ordinary 
on.    The  result  of  these  attempts  was  the  operatioa 

extraction* 

I  would  observe  that^  ^vhatever  may  be  the  final 

1,  after  more  extended  experience,  may  await  the 

of  scoop  extraction,  its  invention  is  wholly  due  to 

ho  to  a  great  degree  has  been  deprived  of  the  merit  of 
,ted  it  * 

fte  IB  no  doubt  that  one  of  the  chief  causes  of  failure  after 

-performed  flap  extraction,  is  the  occurrence  of  prolapsus 

and  by  the  iridectomy  proposed  by  Graefe  all  possibility 

i  was  of  coarse  avoided*     At  the  same  time  ample  room 

Mitt   ^nm   flij>    w^Trtrtvol    f\f  a.    Ift^yowa    ar\e\    ut\}\t\    Tinfilffna.  and 
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are  in  an  intermediate  condition  between  the  semi-floid 
which  admits  of  a  complete  evacuation  throngh  a 
incision,  and  the  hardness  of  those  in  which  little  or  no 
ficial  change  has  taken  place. 

From  the  diminished  risk  of   escape  of  yitreoas  hi 
dnring  scoop  extraction,  in  consequence  of  the  smaller 
wound  and  the  absence  of  pressure  on  the  globe,  the  voi 
which  so  often  follows  the  use  of  chloroform  is  of  less 
quence  than  in  flap  extraction ;  and  therefore  it  may  be  admim 
tered    in   operations  with  the  scoop,  although  in  very 
patients  it  may  not  be  necessary. 

The  lids  being  well  separated  with  a  spring  speculum, 
surgeon  fixes  the  globe,  by  nipping  up  a  fold  of  ocular  conji 
tiva  below  the  cornea.  He  then  passes  in  a  lance-knife  at 
upper  edge  of  the  cornea  close  to  its  junction  with  the  sderotio 
Next  a  forceps  is  passed  in  at  the  wound,  a  portion  of  iris 
drawn  out,  and  cut  oft*.  The  cystitome  is  then  used  to  laoen 
the  anterior  capsule,  which  should  be  done  to  the  full  extent 
the  now  enlarged  pupil.  Lastly,  the  scoop  is  insinuated  behfl 
the  upper  edge  of  the  nucleus,  and  carried  on  until  the  beak 
the  instrument  has  passed  just  beyond  the  lower  edge.  ' 
entire  nucleus  is  then  gently  drawn  out. 

This  sliding  of  the  scoop  behind  the  lens  is  the  act  of 
operation  which  requires  the  most  care,  for  by  rudely  thmstn 
the  instrument  too  much  backwards,  its  point  might  be 
to  break  through  into  the  vitreous  humour.  The  surgeon 
bear  in  mind  the  convexity  of  the  hinder  face  of  the  lens,  am 
give  to  the  beak  of  the  scoop  a  corresponding  curved  sweep.   ; 

It  will  depend  upon  the  degree  of  softening  which  the  sur&l 
of  tlie  lens  has  undergone,  how  much  pulpy  lens-matter  iri 
remain  behind  after  the  nucleus  has  been  drawn  out.     Ab  mnol 
of  this  pulp  as  can  be  got  away  without  risk  of  breaking  inl 
the  vitreous  humour  should  be  removed ;  but  provided  no  aoli 
nodules  remain,  the  surgeon  need  not  be  over  anxious  to  gf 
out  every  particle  of  soft  matter.     Each  re-introduction  of  thi 
scoop,  tends  in  some  degree  to  irritate  the  edges  of  the  conw 
wound,  and  there  is  always  the  risk  I  have  adverted  to  of  break- 
ing through  with  the  instrument  into  the  vitreous  humouE. 


•  In  his  first  description  of  the  operation,  Graefe  advised  that  the 
should  he  incised  at  its  outer  edge ;  hut  the  deformity,  and  other  disadvaxitagM 
resulting  from  an  over  large  and  misshapen  pupil,  are  hetter  ohriated  by  mulniit 
the  incision  upwards. 


ed,  or  il*  any  considerable  quantity  should  eventually  re- 
it  may  be  cleared  away  by  the  aid  of  two  needles,  used  in 
Lnner  hereafter  described. 

lost  cases  the  softiened  periphery  of  the  lens  is  sufficiently 
i  to  be  readily  seen  at  the  time  of  the  operation ;  but  it 
etiines  so  nearly  transparent  as  to  be  very  difficult  of  de- 
1,  and  it  only  becomes  opaque  and  strikingly  visible  two 
!e  days  aft;erwards. 

loogh,  from  what  I  have  said,  it  will  be  seen  that  the  two 
accidents  which  attend  or  follow  flap  extraction,  loss  of 
IB  humour  and  prolapsus  iridis,  may  be  evaded  by  a  care- 
erfbrmed  scoop  operation,  let  not  the  reader  suppose  that 
ier  mode  is  to  be  regarded  as  '  extraction  made  easy,'  or 
locess  is  always  to  be  looked  for.  Cases  occur  in  which, 
he  most  careful  scoop  extraction,  infiltration  and  sofbening^ 
cornea  take  place ;  or  a  more  chronic  form  of  irritation 
a  permanent  opacity  of  a  large  portion. 
efe's  scoop  operation  with  iridectomy  has  undergone 
I  modifications.  One  consists  in  first  performing  iridec- 
then  waiting  till  the  corneal  wound  is  healed,  and  the 
or  chamber  restored ;  and  then,  by  a  second  operation, 
ing  the  cataract  with  the  scoop. 

»iher  modification  is  as  follows.  A  crescentic  incision  of 
mea  is  made,  and  the  lens  removed,  as  in  ordinary  flap 
turn.  A  forceps  being  then  passed  in  at  the  wound,  the 
seized,  drawn  out,  and  cut  off,  just  as  in  the  operation  for 
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MODIFIED   FLAP   EXTRACTION. 

This  operation,  the  latest  form  of  extraction  that  has 
nated  from  the  fertile  invention  of  Graefe,  has  hardly  yet 
a  settled  name.     It  is  frequently  caUed  '  modified  linear  e: 
tion ; '  but  inasmuch  as  a  considerable  incision  is  made  in 
cornea,  and  the  lens  is  brought  out  entire,  by  being 
through  the  wound,  the  procedure  certainly  bears  more 
blance  to  a  flap  extraction  than  either  to  the  *  linear '  o 
*  scoop '  modification. 

The  patient  is  brought  under  the  infiuence  of  chloroi 
the  lids  are  separated  with  a  speculum;   and  the  eyebaU 
steadied  by  nipping  up  with  a  forceps  a  fold  of  conj 
below  the  cornea.     The  kaife,  which  is  long  and  very 
is  made  to  pierce  the  sclerotic  at  about  the  distance  of  a 
of  a  line  from  its  junction  with  the  upper  and  outer  part  of 
cornea,  so  that  the  instrument,  as  it  is  thrust  on,  enters 
anterior  chamber  quite  at  its  re-entering  angle.     Having 
the  point  clear  into  the  chamber,  the  surgeon  thrusts  it  on 
a  short  distance  downwards  and  inwards,  then  lowers  the 
into  a  horizontal  position,  and  brings  the  point  out  in 
sclerotic  at  a  spot  opposite  to  that  of  its  entrance ;  the  edge 
the  knife,  which  had  been  kept  upwards,  is  now  to  be 
little  forwards,  and  the  corneal  section  completed.     The 
now  lies  under  the  still  undivided  conjunctiva ;  this  is  then 
through  with  the  knife,  so  as  to  leave  a  little  flap  of  the 
brane  loosely  covering  the  wound. 

The  next  step  of  the  operation  is  to  remove  the  upper  part 
the  iris  with  forceps  and  scissors,  to  such  an  extent  as  m 
seem  desirable ;  then  all  the  anterior  capsule  is  freely  lacenii 
with  the  cystitome.     Next  the  curette  is  to  be  laid  upon  lil 
lower  part  of  the  cornea,  and  pressed  in  a  direction  upwari 
and  backwards,  so  as  to  induce  the  upper  edge  of  the  lens  M 
present  at  the  section,  and  as  the  lens  slowly  advances,  ih 
egress  is  to  be  aided  by  the  curette  being  steadily  caixiei 
upwards,  with  gentle  pressure,  over  the  surface  of  the  comeaj 
and  if  portions  of  the  soft  periphery  of  the  cataract  beooai 
detached,  they  are  to  be  helped  on  in  their  upward  course  \t^ 
repeating  the  gliding  pressure  with  the  curette.     To  pievea 
the  epithelial  surface  of  the  cornea  from  being  abraded  duiini 


r 

pHrements  of  pressure,  Graefe  advises  that  the  curette 
"be  made  of  vulcanite  instead  of  silver. 
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KITBACTION   THEOUOH    THE    SCLEROTIC. 


le  to  this  operation  simplj  because  it  is  mentioned  in 

on    ophthalmic  sur^^ery.     Those  who  first  suggested  it 

nusled  by  tlie  apparent  advantages  of  making  a  wound 

would  aroid  any  interference  witli  either  the  cornea  or 

is ;  but  they  overlooked  the  far  more  serions  injnry  the 

Bust   BUfltain  from  a  large  incision  in  the  sclerotic  and 

id,  extensive  loss  of  vitreous  humour,  and  the  introduction 

(tramenta   for  seizing  and  dragging  out  the  lens.     The 

J  of  the  operation  is  Uttle  more  than  li.  historj'  of  doatrojed 

ft&d  those  who  wish  to  satisfy  themselves  on  this  point 

refer  to  the  cases  quoted  by  Mackenzie  in  his  PracUeaf 

m  (4th  edition,  1854,  p.  812). 


^ 


OPEBATIOKS  ON  OPAQUE  CAPKULE. 


■nre  elsewhere  alluded  to  the  statements  of  Stellwag  and 
I  respecting  tiie  so-called  opacities  of  the  capsule  (p,  148), 
eiUy  speaking,  it  matters  not  whether  the  capsule,  which 
US  in  the  pupil  after  various  forms  of  cataract  operations, 
its  rerj  substance  opaque,  or  whether  it  be  only  coated 
opaqae  material.  It  obstructs  vision,  and  must  be  re- 
L 

ler  the  lens  has  been  got  rid  of  by  solution,  the  anterior 
oeterior  portions  of  the  capsule  which  have  been  broken 
A  at  the  centre,  retract,  and  form  a  white  ring,  which  is 
■loQy  concealed  when  the  iris  is  in  its  natural  condition, 
fteoming  visible  when  the  pupil  has  l>een  artificially 
K  Sometimes  a  band  or  two  may  stretch  across  the 
\surf  area. 

■^eztmctiou  also,  it  commonly  happens  that  the  shreds 
^b^sole  form  a  delicate  film,  blocking  up  the  pupil  j  and 
HtHght  degree  of  iritis  has  followed  the  operation,  this 
lE^  be  made  additionally  dense  and  visible  by  exudation 
Even  when  the  area  of  the  pupO  looks  black  and 
\  months  aAer  extraction,  the  sm^eon  should  endea- 
tlie  patient  in  view ;  for  perhaps  at  the  end  of  a 
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year  or  so  a  filmy  membrane  will  be  found  stretching  acroi| 
the  pupO,  so  delicate  as  to  be  detected  only  after  the 
scrutiny,  and  with  the  aid  of  concentrated  light ;  and  yet 
existence  of  this  film  will  just  prevent  the  patient  being  aUe  J 
read.     Short  of  this  point  all  objects  may  be  seen  well,  and ; 
for  want  of  tact  and  care  in  detecting  this  slight  obstmctioD^ 
vision,  the  surgeon  may  lose  the  credit  and  the  satisfactum  { 
having  performed  a  first-rate  operation. 

In  some  instances,  the  film,  which  forms  many  months  \ 
extraction,  appears  to  be  produced  by  an  opacity  of  the  hy 
membrane  advancing  towards  the  plane  of  the  pupil  after  { 
lens  and  its  capsule  have  been  removed. 

There  are  no  manipulations  which  demand  more  juci 
and  care  than  those  for  removing  capsular  obstructions, 
two  chief  points  to  be  observed  are  :  to  make  the  apertine  J 
the  capsule  central,  so  that  it  may  correspond  to  the  az>l 
vision;  and  to  avoid  isolating  any  portions  by  compli 
detaching  them  from  the  rest  of  the  membrane.  Loose  i 
when  set  floating  by  unskilful  management,  are  ever  after 
a  source  of  annoyance  to  the  patient.  Above  all,  the  dii^ 
the  capsule  is  to  be  made  with  the  least  possible  disturb 
the  vitreous  body. 

Every  movement  of  the  needle  should  have  a  definite  ohji 
It  is  useless  to  make  random  stabs  and  plunges  at  det 
portions  of  capsule,  in  the  hope  of  depressing  them  by 
lucky  hit ;  for  their  buoyancy  will  almost  always  cause  tilien  j 
return  to  their  former  position  as  soon  as  the  needle  is ' 
drawn.     Delicate  bands,  tightly  stretched  across  the  pupil,  i 
be  divided  in  the  middle,  and  then  each  half  will  retract  ton 
its  fixed  point,  and  leave  the  interval  free. 

When  a  single  needle  is  employed  to  tear  through  a  ] 
of  capsule,  it  sometimes  happens  that  the  delicate  me 
yields  and  stretches,  instead  of  being  torn,  and,  after 
attempt,  the  surgeon  is  mortified  at  seeing  it  return  to 
former  position.  It  is  in  such  cases  that  it  is  so  efficaeioiu^ 
use  two  needles  at  once,  as  suggested  by  Bowman.*  Theit I 
hardly  any  filmy  expansion,  or  hair-like  band,  that  may  not( 
this  means  be  divided. 

The  lids  being  held   apart  with  a   spring  speculum,  fl 
Burgeon  has  both  hands  at  liberty,  and  he  separately  introdl^ 


•  Medico- Chirurgical  Transactions j  1853,  vol.  xxxvi.  p.  316. 
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needles  through  the  cornea,  nntil  their  points  reach  the 
of  the  pnpil.  He  then,  according  to  the  nature  of  the 
iction,  either  makes  in  the  centre  of  the  opaque  membrane 
ill  hole,  and  then  enlarges  it  by  drawing  the  points  of  the 
lies  in  opposite  directions,  or  cuts,  twists,  or  tears  through 
band  or  filament  which  had  been  holding  together  the 
of  the  pupiL 
2f  the  rules  which  I  have  said  should  guide  the  surgeon  in 
the  absorption  of  a  cataract  be  strictly  adhered  to, 
Jy,  to  attack  the  lens  at  the  centre,  always  working  the 
steadily  from  that  point  towards  the  circumference,  and 
be  satisfied  with  slow  progress,  without  attempting  to  break 
a  large  mass  of  lens  at  the  earlier  operations ;  and  if  he  ' 
ly  avoids  isolating  and  setting  loose  any  portions  of 
le — ^he  will  rarely  find  it  necessary  to  employ  any  other 
Eients  than  needles  for  obtaining  a  perfectly  clear  pupil. 
Bat  if  a  case  has  already  been  unskilfully  operated  on,  and  the 
used  roughly  and  without  any  settled  aim,  it  may  happen 
the  entire  capsule  containing  some  smaU  remains  of  white 
-matter  has  become  crumpled  up  and  rolled  into  an  opaque 
B,  which  is  either  moored  in  the  midst  of  the  pupil  by  two 
<Qar  three  delicate  bands,  or  is  attached  by  a  single  filament, 
krliich  allows  the  mass  of  capsule  to  float  and  sway  to  and  £ro 
Kvith  every  movement  of  the  eye.  In  such  a  case  the  entire 
mass  of  capsule  must  be  extracted. 

*  To  effect  this,  an  incision  of  suitable  size  is  to  be  made 
tlirough  the  cornea  near  its  edge,  and  a  forceps  introduced,  the 
-points  being  kept  closed  until  they  have  reached  the  capsule. 
^TChis  is  then  seized,  and  withdrawn  by  gentle  traction,  sufficient 
^  make  the  retaining  filaments  give  way. 

The  forceps  used  for  this  purpose  must  be  so  constructed 
iihat,  when  its  points  are  separated,  the  iris  will  not  fall  between 
fhem.     The  cannula-forceps  best  fulfils  this  indication. 

Far  fix)m  having  described  in  the  foregoing  pages  aU  the 
■operations  which  have  hitherto  been  devised  for  the  removal  of 
c&toract,  my  narrow  limits,  and  still  more  a  distaste  for  being  a 
mere  chronicler  of  minute  differences  of  procedure,  or  abortive 
attempts  at  originality,  have  combined  to  limit  my  descriptions 
to  those  operations  which  have  been  approved  of  and  practised 
ly  leading  surgical  authorities,  or  which  have  in  some  degree 
secured  a  reputation  by  retaining  for  a  considerable  period  the 
^xtfidence  of  the  profession.     A  full  account  of  all  the  cataract 
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operations  inTented  up  to  the  present  time,  with  a  criticiBm 
their  relative  value  would  form,  a  work  almost  as  large  as  i 
present  essay.  I  cannot,  however,  dismiss  this  most  imporiv 
subject  of  cataract  without  a  few  observations  on  the 
merits  of  the  operations  which  are  practised  for  its  core. 

For  cataract  in  children  and  young  persons,  solution  of 
lens  by  keratonyxis,  if  performed  witii  the  careful  preeai 
mentioned  at  p.  169,  appears  to  me  to  be  a  nearly 
operation.     The  natural  CTirve  of  the  cornea  is  preserved; 
pupil  remains  central ;  in  short,  all  the  structures  of  the  gfa 
are  left,  practically  speaking,  in  their  natural  conditions,  exM 
that  the  offending  lens  is  gone.     The  treatment^  it  is  in 
extends  over  several  months,  although  in  in&nts  I  have  M 
all  the  lens  absorbed  at  the  end  of  a  few  weeks.     But  even 
a  young  adult,  what  is  the  delay  of  several  months,  nay, 
extreme  cases  of  enforced  caution  in  operating,  what  ib  1 
delay  of  a  year,  when   good  and  lasting  sight  is  eventni 
gained,  compared  with  the  patient's  loss,  when  the  surgeon, 
the  sake  of  a  rapid  cure,  by  his  over-manipulation  or  his  da 
gerous  activity,  calls  up  destructive  inflammation  in  the  eye  I 
was  anxious  to  save  ?  \ 

Sometimes  in  the  course  of  the  most  careful  treatment  \ 
solution,  a  sudden  disruption  and  displacement  of  the  whd 
lens  occurs ;  nothing  but  an  immediate  incision  of  the  cornM 
and  removal  of  the  irritating  lens-matter,  wlQ  then  save  fl 
eye;  but  this  accident  seldom  happens  if  proper  precautiai 
have  been  taken  fix)m  the  first. 

With  regard  to  extraction,  all  surgeons,  I  think,  are  agiM 
that,  provided  all  goes  well,  the  final  result  of  a  good  flap  open 
tion  is  superior  to  that  of  any  other  procedure.  In  an  q 
where  all  the  tissues  are  sound  except  the  lens,  such  an  open 
tion  skilfully  performed,  with  careful  after-treatment  until  111 
cure  is  completed,  is  a  real  triumph  of  surgery,  only  to  I 
surpassed,  perhaps,  by  the  result  of  an  equally  perfect  operatio 
by  solution.  But  then  comes  the  all-important  question,  1 
all  as  likely  to  go  well  with  the  ordinary  flap  extraction  as  wit 
some  of  its  modifications,  or  with  the  scoop  operation  ? 

The  one  great  source  of  trouble  after  a  flap  operation  ; 
prolapsus  iridis.  The  surgeon  may  have  done  his  part  peifeott 
his  last  look  at  the  eye,  before  he  puts  on  the  bandage,  nu 
show  him  the  iris  in  its  proper  position,  with  the  pupil  centn 
and  the  corneal  wound  in  the  closest  apposition.     For  three ' 


r 
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|r  dajs  alter  the  operation,  the  patient  may  be  qnite  com- 

pU^  and  the  eye  hardly  complained  of ;  and  yet  when  the 

nofi  makes  his  first  examinatiou^  he  may  find  the  section 

f,  plugged  with  a  mass  of  iris,  the  pupil  displaced,  or  even 

I   into  the  wound.      Speedy  cure  or  a  shapely  eye  are 

leefofrth  unattainable ;  and  the  operator  must  be  content  if 

cornea  retains  its  transparency,  and  the  other  tissues  are 

too  tax  injured  by  tedious  inflaamiation  to  allow  of  sight 

ig  ultimately  restored   by    the   formation   of  an  artificial 


that  many  surgeons,  in  discussing  the  perils  incident 

extraction,  would  put  forward,  as  one  of  the  greatest 

of  danger,  the  largeness  of  the  corneal  wound,  as  involy- 

of  vitality  in  the  flap  or  a  slow  process  of  opacity  in  it. 

I  do  not  think  that  either  of  these  disasters  is  often  caused 

llu*  mere  length  of  the  incision ;  and,  on  the  other  hand,  a 

opening  in  the  cornea  allows  the  lens  to  escape  without 

BUng  the  edges  of  the  wound,  and,  what  is  of  still  more  im- 

HtaWy  without  leaving  behind  it  any  considerable  fragments 

pki  cortical  portion.     Now  this  latter  circumstance  is  insepa- 

F*    "      ri  every  case  in  which  a  lens  is  forced  to  squeeze  itself 

.;^'h  a  small  aperture.     In  doing  so  it  must  scrape  off 

or  leas  of  its  substance,  and  either  these  fragments  remain, 

up  irritation  in  the  iris,  or  to  insinuate  themselves  into 

vomid,  and  interfere  with  its  quick  union ;  or  else  they  are 

by  too  much  surgical  interference,  too  frequent  intro- 

ion  of  a  scoop,  or  a  suction-curette,  or  a  syringe,  or  by  too 

mpeeTmg  and  pressing  of  the  eyeball.     Overmuch  mani- 

of  the  eye  is,  I  think,  the  ludical  fault  both  of  the 

flap   extraction   and   of  the  scoop  extraction,    and, 

of  most  of  the  attempted  improvements  of  the  flap 

o* 

for  loss  of  vitreous  humour,  which,  without  the  slightest 

ik  of  the  surgeon,  sometimes  takes  place  as  soon  as  the 

flap-wound  is  completed,  it  is  equally  liable  to  occui' 

flcoop  extraction,  if  the  scoop  is  aUoVred  to  pass  too 

1^7  badcwards,  behind  the  lens,  so  as  to  ruptture  the  hyaloid 

;  and  an  escape  is  still  more  probable  daring  the 

and  pressure  which  are  inseparable  from  Graefe's 

dified  flap  operation, 

Ik  giving  a  preference  to  the  older  flap  operation,  as  being, 
pa  tk€  whoUf  preferable  to  the  other  forms  of  extraction,  I  am 
rou  nt  p 
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quite  aware  how  much  I  am  influenced  by  the  fact  of  my  havii 
been  acouBtomed  to  the   constant  performance  of  the  form 

operation  for  a  period  of  nearly  twenty  years  before  any  nn 
cation  of  it  was  invented.  When  I  tried  the  scoop  operation 
cases  which  appeared  to  be  especially  suitable  for  it,  I 
that  while  the  most  successful  eases  left  the  patient  witt! 
deformed  and  enlarged  pupil,  and  ivith  the  optical  anno; 
of  circles  of  dispersion,  inseparable  from  that  condition,  I 
in  less  favourable  instances  to  contend  with  chronic  o; 
insidiously  invading  the  cornea,  in  patients  whom  I  had  sei 
for  scoop  operation  in  consequence  of  feeble  reparative 
which  seemed  to  render  dangerous  the  larger  wound  of  a 
extraction. 

In  1834,  a  celebrated  surgeon  of  that  day  wrote  an  essay,* 
the  certainty  and  safety  vnth  which  the  (Operation  for  Die  ext\ 
of  a  cataract  froTih  the  humaii  eye  may  he  j^erformedJ     Nine 
later  another  surgeon  announced  *An  ea^y  mode  of  dividmg] 
cornea  in  extracMon/     But  in  spite  of  these  and  other 
assurances — which  were  by  no  means  borne  out  by  the 
of  the  gentlemen  who  published  them— the  reaUy  experw 
and  candid  operator  will  confess  that  *  extraction  made  easj 
stiU  an  undiscovered  boon. 

Every  modification  which  has  as  yet  been  devised  has 
especial  difficulty  or  danger.  Only  those  who  have  had 
opportunities  of  operating,  and  also  of  watching  the  rej 
the  operations  of  others,  can  attain  to  a  true  estimate  of 
good  and  bad  points  in  any  given  mode  of  treatment 
statistical  reports  only  mislead.  To  class  cataract  opei 
as  *  successful '  and  *  unsuccessful '  may  please  the  public, 
cannot  afford  real  information  to  the  honest  and  thougl 
practitioner.  In  general  surgery,  indeed,  many  of  the  most 
portant  operations  may  be  thus  abruptly  divided.  In  cl 
ing  operations  for  ovarian  disease,  for  instance,  we  are  cextl 
that  the  growth  if  left  to  itself  will  destroy  the  patient.  If! 
tumour  has  been  removed,  and  the  patient  restored  to  heal 
the  operation  has  been  successful.  If,  in  consequence  of  i 
operation  for  removal,  the  patient  has  died,  the  operation  n 
unsuccessful.  So  with  the  removal  of  a  malignant  growth— 
a  crushed  limb— of  a  stone  in  the  bladder,  &c.,  every  one  fl 
appreciate  the  classification  of  such  cases  into  *  successful '  I 
^  unsuccessful^*  But  a  successful  operation  for  cataract,  Wl 
is  it  ?     The  mere  removal  of  the  opaque  lens  from  the  eye  n 
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by  one  man  as  a  suc<iess.  The  recover}^  of  a 
itk  sucli  on  amount  of  sight  as  enables  hini  to  g^uide 
tlie  success  of  another  man.  A  third  is  satisfied  if 
ienl  can  read  a  few  large  letters ;  while  a  fourth,  with  a 
ktandard  of  exceUence,  will  accept  nothing  as  success 
fir  liis  patients  reading  fluently  a  small  tj^e,  and  seeing 
objects  with  almost  normal  distinctness, 
1  there  is  the  professor  who  is  so  overwhelmed  with  the 
f  his  cUnique,  that  he  must  content  himself  with  doing 
iwtioiiB  as  well  as  he  can,  not  having  the  time,  even  if  he 
m  inclination,  to  follow  up  his  cases,  and  ascertain  for 
Wieir  ultimate  residt.     Of  what  value  can  his  statistics 

'picms  frauds*  of  charity-committees,   who  hope,  by 
ig  feports  of  successful  cases,  to  attract  fresh  subscrip- 
the  good  of  their  institution,  are  not  to  be  judged  by  a 
I  ctandard.      Such  appeals  are  addressed  to  the  general 
are  of  no  interest  to  the  profession. 
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j-^tenn  which  in  process  of  time  has  acquired  a 
flflTerent  from  that  originally  conveyed  by  it. 
I  the  ancients  *  glaucoma  '  signified  opacity  of  the  lens, 
Kb  therefore  regarded  by  them  as  a  wholly  mcm*able 
ft  inasmuch  as  to  remove  the  lens  from  its  position 
■ate  been  deemed  equivalent  to  displacing  the  very  seat 
dL  At  a  later  period  the  etymology  of  the  word  caused  it 
applied  to  many  cases  of  greatly  impaired  or  lost  vision 
gd  with  fixed  dilatation  of  the  pupil ;  for,  in  such  cases, 
of  colour  which  the  lens  natnraJly  undergoes  in  old 
some  dight  diminution  of  its  transparency,  combined 
to  the  light  reflected  from  the  fundus  of  the  eye  a 
or  irab  colour,  which,  in  descriptions,  was  exaggerated 
i;  and  much  labour  was  expended  by  ophthalmic 
i  many  years  ago,'in  attempts  to  explain  the  cause  r>f 
green  or  gUtucmm  tint.  In  fact,  the  dull  greyish 
which  so  much  stress  was  formerly  laid,  may  be 
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perceived,  whenever  the  pupils  are  dilated,  in  the  eyes  of  ahnd 
any  old  person  whose  lenses  are  beginning  to  be  clondj.        I 

The  word  ^  glaucoma '  has  now  come  to  be  used — ^witiiont 
reference  to  its  etymology,  and  in  a  purely  arbitrary  sense- 
signify  a  disease  gradually  involving  the  most  imporii 
tissues  of  the  eyeball,  and,  if  left  to  itself,  ending  in 
blindness. 

It  is  only  since  Graefe  drew  special  attention  to  the  snlgi 
that  the  important  premonitory  symptoms  of  glaucoma  have 
estimated  at  their  true  value.  Long  before  his  time,  the  \ 
advanced  stage  of  glaucoma,  and  especially  the  strongly 
and  unmistakeable  outward  appearances  of  the  disease  in 
complete  form,  were  perfectly  familiar  to  the  profession; 
the  connection  between  this  hopeless  form  of  blindness  and 
earlier  stage  of  inflammatory  action  was  not  understood ; 
the  merit  of  explaining  this  connection,  of  showing  how  i] 
tably  changes,  apparently  of  no  extreme  urgency,  lead  the 
to  incurable  loss  of  sight — above  all,  the  invention  of  openi 
means  for  arresting  these  changes,  and  restoring  the  eje 
usefulness — all  this  merit  belongs  to  Graefe. 

I  will  first  notice  the  appearances  of  glaucoma  in  its  compl 
stage. 

The  patients  are  beyond  the  middle  period  of  life. 

They  are  usually  pale  and  unhealthy  in  appearance,  ofl 
showing  that  worn  expression  which  becomes  impressed  on 
sons  who  have  gone  through  much  suffering. 

The  eyeball,  instead  of  having  the  slight  degree  of  e! 
natural  to  it  in  health,  is  remarkably  hard,  giving  to  the 
almost  the  sensation  of  a  stone. 

The  sclerotic,  often  marked  with  faint  dusky  patches,  is 
versed  by  large,  purple,  tortuous  veins,  which  emerge  abn^l 
close  to  the  margin  of  the  cornea.      Sometimes  there  is 
slightly-marked  vascular  zone. 

The  cornea,  although  it  may  be  sufficiently  transparent . 
allow  of  the  iris  being  well  seen,  presents  a  peculiar  unevemM 
of  its  epithelial  surface ;  so  that  the  lines  of  a  window-fitd 
instead   of  being  distinctly  depicted  on  the  corneal  suz&i 
appear  wavy  and  irregular :  and  the  reflected  light  is  dull,  fll 
that  from  a  slightly  steamy  glass.     In  some  cases  the  coxneal 
hazy  throughout  ite  substance,  and  occasionally  the  epithelni 
is  found  vesicated  in  small  patches. 

If  the  state  of  the  cornea  allows  a  good  view  of  the  iii 
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stmctnres  will  usually  be  found  in  close  approxima- 
each  other,  the  pupil  being  dilated  to  its  fullest  extent ; 
nes  the  pupil  is  less  dilated,  but  irregular.     The  change 
sppeaiaace  of  the  iris  is  very  characteristic.    Its  sharply- 
fibrous  character  is  lost,  and   it  assumes   a   peculiar 
dtmr.     Sometimes  the  veins  of  the  iris  are  sufficiently 
ed  to  be  distinctly  visible  to  the  naked  eye. 
lens  advances  very  near  to  the  cornea,  and  in  cases  of 
mding  is  opaque.     Sometimes  this  opacity  has  a  milky 
mnce^  frith  slight  indications  of  striae,  and  the  whole  lens 
fall  and  swollen,  as  if  it  had  undergone  maceration,  and 
ibout  to  burst   its   capsule.     Occasionally  the  divisions 
the  planes  of  lens-fibres  are  very  distinctly  seen.     The 
lay  Tary  much  in  colour,  appearing  greyish  or  greenish 
lirty  yellow,  or  dull  orange. 

^tion  of  objects  is  wholly  lost^    sometimes  even,  all 
tUm  of  light* 

•ye  nmj  present  all  the  above-mentioned  appearances  in 
of  slow  disease,  advancing,  with  intervals  of  quies- 
months  or  even  years ;  or,  on  the  other  hand,  the 
ices  may  be  the  result  of  an  acute  inflammatory 
>miiig  on  in  the  most  sudden  manner,  and  within  a 
producing  all  the  changes  above  noticed,  with  the 
of  the  opacity  of  the  lens,  which  takes  place  more 


inspection  of  an  eye  in  which  glaucoma  is  complete 

enable  the  surgeon  to  decide   whether   the   morbid 

tluiTe  been  the  result  of  the  chronic  or  the  acute  form  of 


already  alluded  to  the  merit  of  Graefe,  in  having 
^  fizsl  to  connect  that  well-known  incurable  condition 
fe^  to  which  alone  the  term  glaucoma  was  formerly 
rith  a  definite  train  of  premonitory  symptoms,  marking 
I  during  which  surgical  treatment  might  be  of  service, 
collar  premonitory  symptoms  consist  in  intermittent 
Tof  dimness  of  sight*  A  patient  perhaps  sees  well  up  to 
iddfe  of  the  day,  then  objects  appear  as  if  involved  in 
f  and  reading  becomes  difficult  or  impossible.  This 
I  may  last  for  the  rest  of  the  day,  and  the  next  morning 
ire  quite  passed  oflF,  to  return  again  in  the  course  of 
This  intermittent  dimness  may  go  on  for  months, 
if  any,  external  appearance  of  inflammation;  in 
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other  cases,  the  onset  of  dimness  is  attended  with  slight 
ness  and  watering  of  the  eyes.    In  fact,  unless  the 
premonitory  symptoms  of  incipient  ghiacoma  are  well 
stood,  a  case  of  the  most  serious  kind  may  be  lightly  : 
as  one  of  unimportant  catarrhal  ophthalmia. 

A  luminous  object,  as  a  candle  or  a  lamp,  appears  < 
with  a  halo  of  prismatic  colours.      The  iris  approaches  ^ 
cornea,  and  the  pupil  is  inactive,  although  perhaps  not  < 
and,  unless  the  attack  be  very  slight,  the  8ur£Eice  of  the  < 
instead  of  presenting  a  brilliant  mirror-like  smoothness, 
appear  slightly  dull,  like  a  glass  that  has  been  breathed  i 
so  that  the  lines  of  the  window-frames  wiU  be  reflected 
faint  and  wavy  form.     This  uneven  and  dull  appearance  of  1 
corneal  epithelium  is  a  very  valuable  diagnostic  mark  in  j 
stages  of  glaucomatous   disease,  and  will    often   arouse 
suspicions  of  a  careful  observer  in  cases  which  might  ot 
be  thought  unimportant.     It  is  invariably  present  in  all  i 
vanced  and  confirmed  cases  of  glaucoma.     The  prei 
obscurations  may  persist  for  weeks,  with  occasional  int 
tions,  even  for  months ;  and  patients  may  be  liable  to 
mittent  attacks  for  a  year  or  more,  before  any  outburst  of  i 
inflammation  occurs.     Neuralgia  in  the  ophthalmic  division] 
the  fifth  nerve,  is  commonly  added  to  the  other  premon 
Symptoms. 

If  the  eyeball  be  carefully  examined  during  any  period  I 
glaucomatous  disease,  it  will  be  found  in  some  degree 
than  natural.     This  hardness  goes  on  increasing,  until,  in 
last  stage  of  glaucoma,  the  globe  feels  almost  like  a  balli 
stone. 

I  know  of  no  instance  in  which  the  ta^vs  erudiius  of  i 
surgeon  is  more  severely  tested,  than  in  examining  some  i 
these  incipient  cases  of  glaucoma.      The   same  eyeball 
suggest  to  two  able  examiners  different  degrees  of  hardness,  i 
they  may  even  disagree  as  to  whether  the  eye  be  abnor 
hard  at  aU. 

While  the  patient  gently  closes  the  lids,  the  surgeon  il 
carefully  to  apply  the  tips  of  his  fingers  upon  the  upper  partd 
the  globe,  lightly  pressing  upon  its  coats.  And  again,  wliSi 
the  patient  opens  the  lids  and  looks  upwards,  the  surgm 
presses  the  middle  part  of  the  lower  tarsus  steadily  against  flu 
sclerotic,  just  below  the  cornea,  and  careftilly  notes  ttie  degre 
of  resistance  he  meets  with.     I  need  hardly  say  that  too  grei 
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■8  of  the  globe  is  as  much  a  mark  of  disease  as  too  great 
eaSy  and  ihat^  to  discriminate  truly  between  the  various 
Ml  of  what  is  too  hard  and  what  is  too  soft,  the  surgeon 
Eamiliarise  himself  with  the  exact  amount  of  firmness  and 
aty  indicative  of  a  sound  state  of  the  coats  and  humours 
I  g^he,  by  means  of  that  careful  fingering  which  repeated 
m  alone  can  give. 

mien  and  others  have  devised  formulse  for  noting  down 
noimt  of  tension  existing  in  the  globe,  but  the  gi^adations 
i  manifold,  that  it  is  barely  possible  to  tabulate  them 
etf  J  according  to  any  fixed  plan. 

It  of  the  eye^,  careful  attention  to  general  heallli,  and 
I  of  potussinm  internally,  I  have  found  to  constitute  the 
node  of  treatment  in  this  stage  ;  but  the  patient  must  be 
^  a0  to  the  true  significance  of  tlie  sjonptoms,  and  as  to 
lobable  onset  eventually  of  acute  glaucoma. 
iras  to  the  ophthalmoscopic  appearance  of  the  optic  nerve 
lie  vessels,  in  all  stages  of  glaucomatous  disease,  that 
h  drew  such  special  attention.  In  well-marked  cases  the 
nerve  appears  concave,  and  the  retinal  vessels,  instead 
ming  off  from  their  point  of  emergence  in  a  straight 
jkm,  to  ramify  on  the  retina,  begin  by  curving  over  the 
ft  ihe  cup-like  depression  at  the  end  of  the  nerve,*  Very 
IpressoTe  on  the  globe  with  the  finger  causes  visible 
mm  in  the  retinal  vessels ;  or  this  pulsation  may  exist 
mt  external  pressure* 

tbe  slowly-advancing  early  stage  of  glaucomatous  disease^ 
m  of  the  optic  nerve  may  be  so  trifling  as  to  escape 
;  but  in  confirmed  cases  it  is  very  marked.     When 
has  come  to  a  crisis,  and  acute  glaucoma  has  set  in, 
of  the  optic  nerve  and  retina  cannot  be  seen  with 
loscope,   owing,    I  believe,  in  great  part  to  the 
of  the   corneal   surface,   which    produces    in'egular 
of  the   rays  of  light.      In   the   advanced  stage   of 
dull  red  glow  is  sometimes  all  that  can  be  seen. 

goes  on,  the  dimness  of  sight,  instead  of  being 

it,  becomes  permanent,  and  the  field  of  vision  gradu- 

BO  that  at  last  the  patient  in  viewing  objects 

I  L  i|^  3*    Tlufl  it  a  diagnun)  not  a  drawing  from  an  individual  cane. 
.  ia  a  lougb  wuy,  the  abrupt  curve  of  the  Teasels^  the  concave  form  of 
k  dkk^  and  the  grej  tint  which  the  latter  sometimes  assumes  in  the  very 
)  of  true  (^ucoma,  or  of  grey  atrophy  of  the  optic  nerre* 
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seems  to  be  looking  at  tliem  tkrough  a  small  hole  in  a  sc 
Sometimes,  however,  this  nan^owieg  of  the  field  of  vision 
not  take  place,  the  dimness  being  pretty  uniformly  dil 
By  this  time  other  marked  changes  have  taken  place  i 
globe.  It  has  acquired  a  peculiar  stony  hardness ;  the^ 
on  the  sclerotic  emerge  abruptly  near  the  edge  of  the  con 
thick  pin^plo  trunks  ;  the  pupil  gradually  dilates  until  i 
cases  the  iris  almost  disappears,  acquiring  at  the  same ' 
peculiar  slaty  tint.  Eventually  the  veins  of  the  iris  ei 
and  are  especially  noticeable  as  a  ring-like  plexus  nei 
pupillary  margin.  The  lens  at  last  becomes  opaque,  : 
looking,  and  indistinctly  striated ;  it  is  often  of  a  greyisl 
dirty  yellow,  or  dull  orange,  and  marked  with  earthy  & 
and  patches.  Its  threefold  division  is  often  very  well  m 
as  if  by  undergoing  maceration  in  watcT,  it  had  swollen  i 
were  about  to  burst  its  capsule.  By  this  time  even  pei^ 
of  light  is  usually  quite  lost,  I 

From  what  I  have  already  stated  as  to  the  various  4 
in  glaucoma,  it  will  be  understood  that  it  is  by  a  carefa 
parison  and  estimate  of  several  morbid  appearances 
together,  that  the  disease  is  to  be  discriminated,  and  | 
the  presence  of  any  one  distinctive  sign.  If  mere  ab: 
hardness  of  the  globe  be  assumed  as  the  proof  of  glaucoi 
change,  several  forms  of  iafiaramation  and  degeneratioi 
distinct  from  glaucoma  may  be  mistaken  for  that  d 
A  '  cupped  *  condition  of  the  optic  nerve  may  simplyi 
result  of  chronic  wasting.  Coloured  lialos  around  111 
objects  are  commonly  associated  with  ordinary  catarrhi 
thalmia.  But  let  all  these  symptoms  co-exist  ;—inten 
obscuration  of  vision,  prismatic  halos,  fixity  of  the  p 
creased  hardness  of  the  globe,  a  changed  condition  of  i 
epithelium,  cupping  of  the  optic  nerve — and  the  di 
becomes  an  absolute  certainty, 

I  have  said  that  the  course  of  the  glaucomatous  pro 
usually  more  or  less  gradual,  a  longer  or  shorter  premi 
stage  preceding  the  onset  of  an  acute  attack ;  but  thia 
times  comes  on  suddenly,  frequently  in  the  night,  the! 
having  gone  to  bed  apparently  well,  and  being  arouse 
sleep  by  intense  neuralgic  pain  to  find  himself  all  but 
When  such  an  attack  occurs,  on  account  of  the  hazy  cond 
the  corneal  epithelium,  or  some  change  in  the  vitreous  b 
firom  both  causes  combined,  the  optic  nerve  and  retina 
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led,  and  the  ophthalmoscope  only  reveals  a  dull  red 

the  ftmdns, 

ni  of  glaucoma, — While  cases  of  clironic  glancoma 
I  adTanced  to  their  last  stage  were  abandoned  as 
arable,  and  beyond  all  treatment ;  those  of  the  acute 
f  the  name  of  ojihihalmiiw  inteniay  ffjMhalmUtg  artkri- 
were  formerly  treated  on  antiphlogistic  principles, 
the  severest  extremes ;  proinse  bleeding,  both  local 
il^  and  mercury  in  salivating  doses,  being  the  common 
ilayed  to  check  the  progress  of  disease.  Some  prac- 
Igarded  gont  as  the  primary  cause,  and,  in  addition 
ti,  employed  colchicuni,  or  other  anti-arthritics. 
of  every  form  of  treatment-,  gLancoma  remained  the 
I  of  ophthalmic  medicine ;  and  the  announcement, 
of  its  curability  by  means  of  an  operation  at  once 
general  attention.  In  1857  Graefe*  published  an 
this  operation  of  ^  Iridectomy/  and  he  also  brought 
\  b^are  the  Ophthalmological  Congress  which  met  at 

that  year.  An  incision  was  to  be  made  through  the 
Be  to  the  sclerotic ;  a  considerable  portion  of  the  iris 
>  be  grasped  with  a  forceps,  drawn  out^  and  cut  oflF, 
peration  the  *  intraocular  pressure,'  which  was  the 
[  the  phenomena  of  glaucoma,  would  at  once  be  re- 


^tion  is  performed  as  follows.  The  globe  having  been 
a»  forceps,  a  lance-knife  is  passed  obliquely  through 
ic,  about  a  line  and  a  half  from  the  spot  where  it 
V  the  cornea,  so  as  to  make  a  wound  penetrating  into 
r  chamber.     An  iris-forceps  is  then  passed  through 

a  fold  of  iris  seized,  drawn  out,  and  then  cut  off  close 
iry  attachment.  Graefe  and  others  lay  particular 
I  the  iris  being  removed  quite  up  to  this  point,  but  I 
Bve  it  to  be  at  all  essential.  I  have  always  performed 
on  with  a  Beer's  knife,  making,  in  fact,  a  corneal 

the  upper  section  for  flap  extraction,  but  on  a  much 

bnj  ia  tJie  Archinfur  Opkthalmolofft^  (toL  iii.  p.  456 )«  entitled. 
If  m  GUtucomaf  and  on  the  GlauvomatauM  Pf'oce«8.  AUo  (vol.  i?. 
ParOier  ClmictU  Iinnarh%  on  Cilaucofjuif  Giaucmtwiotts  Disea^Sf 
fU9  Bfieii  a/  Iridcdomif,  These  twa  essays,  together  with 
Pwwwtfip^jiiM  a$  a  Jlemedt/  m  IritU  m^d  IridocHitrioiditiit^  were 
Icr  ilightlj-chaDged  titles,  by  Mr.  J.  'Wiiidsor,  and  puljlished  by 
i  Society  (vol  v.  1859). 
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smaller  scale.  The  wound  is  a  good  deal  anterior  to  that 
mended  by  Graefe,  and  passes  through  the  true  cornea^ 
close  to  its   sclerotic  union.      The  iris,  consequentlyy  is 
divided  quite  up  to  its  ciliary  attachment ;  and  yet  I  have 
the  result  of  the  operation  just  as  satisfiu^ry  as  that  fint 
scribed.    In  acute  glaucoma  the  lens  always  adyanoes  fonni 
close  up  to  the  cornea,  and  is  therefore  endangered  bjr 
thrust  made  with  the  lance-knife;  whereas,  in  using 
knife,  in  the  way  I  have  mentioned,  its  point  is  always  kefl 
front  of  the  iris  as  it  lies  against  the  projecting  lens.  It 
to  me  that  if  a  peripheral  portion  of  iris  is  removed, 
establish  a  free  communication  between  the  anterior  and  | 
terior  chambers  of  the  aqueous  humour,  the  object  of  the 
tion  has  been  attained."**" 

Hancock  has  recommended  the  following  operation  in  f^ 
coma,  as  being  greatly  preferable  to  iridectomy.  The  poiiil 
a  cataract-knife  is  inserted  at  the  lower  and  outer  part  of 
edge  of  the  cornea,  and  carried  in  a  direction  obliquely  do( 
wards,  dividing  the  sclerotic  to  about  the  extent  of  two  lineup] 
penetrating  through  the  corpus  ciliare  into  the'ritreoua 
The  incision  also  divides  the  attachment  of  the  iris,  and 
delicate  fibres  constituting  the  *  ciliary  muscle.'  The  difil 
of  these  fibres,  which  I  have  already  spoken  of  as  chiefly  C 
stituting  the  apparatus  for  changing  the  form  of  the  lens  in 
act  of  accommodation,  is  regarded  by  Hancock  as  the  esaen 
point  of  the  operation,  since  he  believes  their  spasmodic  < 
traction  to  be  the  primary  cause  of  the  phenomena  of  glauooi 

In  performing  the  operation  of  iridectomy,  great  care 
taken  to  avoid  wounding  the  lens,  which,  as  I  have  said,  ahri 
projects  towards  the  cornea,  and  is  sometimes  in  actual  coni 
with  it.    This  danger  is  avoided  by  making  the  corneal  in< 
in  the  way  I  have  recommended. 

A  good  deal  of  blood  usually  flows  from  the  cut  iris  into 


1 
*  K  this  view  bo  correct,  the  explanation  which  those  who  prefer  H* 
cock's  operation  have  offered,  as  accounting  for  the  beneficial  effect  of  ■ 
dectomy,  becomes  inconclusive.  They  consider  that  the  unintentioiial  Hi 
sion  of  the  fibres  of  the  ciliary  muscle,  during  the  performance  of  QmH 
operation,  and  not  the  removal  of  the  piece  of  iris,  constitutes  its  letl  tdi 
But  if  iridectomy,  performed  in  the  way  I  have  recommended,  be  fouod 
efi*ectual  as  when  the  iris  is  removed  quite  up  to  its  ciliary  attachment 
follows  that  division  of  the  ciliary  muscle  can  in  no  way  contribute  to  i 
beneficial  result  of  the  operation. 


DEPOSITS    WITHIN  THE   EYEBALL. 


219 


'  chamber^  sometimes  quite  filling  it.     This  blocNJ  soon 

absorbed,  if  the  eye  is  kept  at  rest,  and  bandaged  with 

adjusted  amount  of  pressure^  for  twenty-four  hours. 

this  period,  the  eye  is  examined,  the  cornea  is  found 

r,  and  the  peculiar  nnevenness  of  its  epithelial  surface 

I  p1a4^6  to  the  normal  mirror-like  smoothness. 

rery  of  sight  after  a  well-timed  and  well-performed 
tomj  is  most  remarkable,  in  many  cases  almost  amoxmting 
\  restoration  of  former  good  vision ;  but  in  other  instances 
Utient  is  greatly  annoyed  by  the  dazzling  appearance  and 

r^rtion  of  luminous  bodies,  the  residt  of  the  over  large 
id  the  consequent  flooding  of  the  eye  with  light.  Tinted 
an  opaque  diaphragm  perforated  by  a  narrow  transverse 
iiher  with  or  without  a  low  convex  glass,  or  other  optical 
mtist  be  resorted  to  according  to  the  circum- 
'  the  case.  But  even  if^  with  all  these  appliances,  the 
still  annoyed  by  irregular  refraction,  this  compara- 
inconvenience  is  not  to  be  put  in  comparison  with 
Iwfite  of  iridectomy,  without  which  utter  blindness  must 
H|j  liaT6  closed  the  scene. 

^reeiae  rationale  of  iridectomy  as  a  cni-ative  means  still 
as  to  be  accounted  for ;  and  it  must  so  remain  until  we 

Ifacqnainted  with  the  first  origin  of  glaucoma.  We  speak, 
,  of  the  disease  as  consisting  in  '  intra-ocular  pressure,' 
the  fluid  contents  of  the  globe  are  in  excess,  so  as  to 
pressure,  is  as  yet  unexplained.  We  must  be  satisfied 
ly  to  employ  iridectomy,  without  being  able  to  give 
lieoretical  reason  for  our  procedure. 
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present  treatise  on  Diseases  of  the  Eye  forms  part  of 

■  system  of  surgery,  special  sections  of  which  describe 

logy  of  morbid  growths,  whether  malignant  or  other- 

fcve  not  thought  it  necessary  to  go  into  the  subject  of 

8,  in  connection  with  the  eye,  except  just  so  far  as 

Frelation  to  diagnosis  and  treatment. 

lous  and  encephaloid  deposits,  differing  so  essentially 

other  in  their  histolog}%  and  in  the  ultimate  effects 

iace  upon  the  eye,  nevertheless  present  at  a  certain 

*  their  progress  almost  the  same  external  appearances- 

chiefly  in  infants  and  young  children  that  encephaloid 
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and  scrofulous  deposits  take  place,  while  melajiosis  is  the  1 
more  commonlj  met  with  in  adults. 

In  scrofulous  and  encephaloid  cases,  the  first  symptom  no 
k  a  yellowish  reflection  from  behind  the  pupil,  haying  mo 
less  of  a  metallic  brilliancy,  like  t^iat  seen  in  a  oafs  eye. 
surgeon  will  find  it  difficult  to  form  a  decided  diagnosis  at  1 
early  stage  of  the  disease.     The  pupil  for  a  time  retains  I 
mobility,  and  it  will  therefore  be  necessary  to  apply  at 
before  using  the  ophthabnoscope ;  the  employment  of  wli 
I  need  hardly  say,  is  often  very  difficult  with  timid  or  ] 
children. 

The  retina  wiU  be  found  thrust  forwards  as  an 
lobulated  mass,  and  enlarged  vessels  will  be  seen  ramifying  i 
the  uneven  surface.    As  disease  advances,  the  pupil 
dilated  and  fixed,  so  that  the  ophthalmoscope  can  be  nsedi 
out  any  previous  application  of  atropine.     The  mass  slowly  i 
vances  until  it  almost  touches  the  hinder  sur£EU^  of  the  1 
which,  up  to  this  period,  retains  its  transparency.    Hitherto  1 
patient  suffers  little  pain,  there  is  hardly  a  tntee  of  ii 
vascularity  about  the  conjunctiva  or  sclerotic,  and  the  j 
health  appears  littie,  if  at  all,  affected. 

In  the  second  stage,  however,  both  redness  and  pain  seti 
The  lens  becomes  cloudy,  so  that  the  deposit  at  the  fundus^ 
the  eye  can  no  longer  be  recognised,  except  by  the 
yellowish  tint  which  it  transmits  through  the  lens.     The  i 
Totic  and  conjimctiva  become  deeply  injected,  and,  so  s< 
the  lens  begins  to  press  against  the  cornea,  there  is  a  cox 
able  flow  of  tears,  with  intolerance  of  light.     The 
comes  restless  and  feverish,  with  loss  of  appetite  and  ii 
action  of  the  bowels.    In  this  second  stage,  the  eyeball 
enlarged  and  the  cornea  opaque.     The  sclerotic  bulges  i 
spot,  as  if  matter  were  forming  there,  or  it  becomes  soft  i 
fluctuating  in  several  places.     Usually  the  softening  is 
marked  just  behind  the  upper  margin  of  the  cornea. 

Up  to  this  point  it  will  have  been  difficult,  if  not  imj 
for  the  most  experienced  surgeon  to  pronoimce,  vdth  ab 
certainty,  whether  the  disease  under  his  observation  be  scatdbii 
lous  or  encephaloid.  In  either  case  the  sclerotic  usually  ginl 
way  at  the  most  projecting  spot,  the  humours  escape,  frequeiril|| 
the  lens  also,  and,  for  a  short  period,  pain  ceases,  and  fhfl 
patient's  general  health  improves. 

K  the  case  be  one  of  scroftdovs  deposit  the  disease  nwy  noi 


DEPOSITS   WITHIN  THE   EYEBALL. 


221 


subside,  the  globe  slowly  wasting,  until,  eventually,  a 
flule  remains  at  the  bottom  of  the  orbit*  Indeed,  in 
ifnlous  cases  the  globe  does  not  burst  at  all ;  but, 
ecome  enlarged  to  a  considerable  extent,  slowly  begins 
and  at  last  undergoes  atrophy.  After  destroying  one 
rfiiloiis  disease  wiE  sometimes  attack  the  other,  with 

result. 

lould  the  deposit  be  ericepkahid,  a  faiiher  change  now 
A  soft  vascular  growth  sprouts  forth  from  the  opening 
derotie,  through  which  the  humours  of  the  eye  had 
This  fungous  mass  enlarges  with  great  rapidity,  fre- 
attaining  an  enormous  size,  and  exudes  a  profuse  foetid 
rliich^  by  exposure  to  the  air,  dries  into  brownish  crusts, 
the  tumour  almost  the  appearance  of  a  sponge.  The 
I  of  one  of  these  crusts,  or  a  very  slight  touch,  often 
eeding  from  the  vessels  which  traverse  the  tumour  in 
lection.  The  patient  becomes  more  emaciated  and  weak, 
several  months  of  suffering,  dies,  either  from  repeated 
or  from  the  simultaneous  development  of  malignant 
the  brain,  or  some  other  important  organ. 
is  is  the  form  of  malignant  disease  which  attacks  the 
t  life.  Sometimes  the  melanoid  deposit  is  so  abundant 
iprltole  mass  acquires  a  brownish-black  tint ;  in  other 
it  is  only  partially  distributed  through  an  eneephaloid 
Although  more  commonly  commencing  in  an  eye  not 
diseased,  melanosis  sometimes  attacks  one  which  has 
rae  useless  from  destructive  inflammation, 
een  the  choroid  and  retina  that  melanotic  deposit 
[tiently  takes  place ;  and  the  visual  power  of  a  portion 
is  often  retained  to  a  remarkable  degree,  while  the 
become  completely  displaced-  The  same  remark 
in  eneephaloid  cases.  The  ophthalmoscope  is 
OTtr  only  means  for  arriving  at  an  accurate  diagnosis 
•tic  deposit  within  the  vitreous  chamber.  When  it  has 
:h  the  coats  of  the  globe,  its  dark  colour  and  general 
would  at  once  proclaim  its  real  nature.  Occasionally 
appears  to  originate  outside  the  globe,  in  connection 
OQDJimetiva;  subsequently  involving  the  sclerotic  and 


treatment  of  eneephaloid  and  melanotic  deposits 
globe^  as  in  other  parts  of  the  body,  can  be  only 
We  may  lay  it  down  as  a  rule  in  the  treatment  of 
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such  affections,  that,  while  we  know  of  no  substance  whi 
cure  them,  thej  may  often  be  kept  in  check  for  a  consi 
time  b  J  supporting  the  general  powers  of  the  patient ;  i 
more  we  are  able  to  do  this  the  slower  will  be  the  pro{ 
the  malignant  growth,  and  the  less  tendency  will  it  e^ 
involve  the  neighbouring  tissues.  Strict  attention  to  the  p 
diet,  and  to  the  regulation  of  his  health  by  means  of  a 
tonic  medicines  and  pure  air,  wiU  often  retard -to  a  remi 
degree  the  fatal  termination  of  the  disease. 

In  endeavouring  to  form  an  opinion  as  to  the  curative 
of  surgical  operation  in  malignant  disease  of  the  eyel 
must  altogether  dismiss,  as  untrustworthy,  the  recorde 
older  surgery.  For  many  of  the  eyes  said  to  have  been  r 
without  any  return  of  disease  were  doubtless  affiscie 
scrofulous  deposit,  which,  as  I  have  said,  at  a  certain  8 
its  progress,  so  closely  resembles  the  encephaloid  form.  S 
of  the  eyeball  should  be  undertaken  only  after  the  most 
examination,  both  local  and  general.  The  surgeon  should 
into  the  mode  in  which  the  various  bodily  functions  a 
formed,  so  as  to  assure  himself  that  no  appreciable  depo 
malignant  kind  has  taken  place  in  any  of  the  viscera.  JS 
as  far  as  possible,  ascertain  that  the  encephaloid  or  me 
mass  is  fairly  enclosed  within  the  fibrous  case  of  the  eye 
out  having  involved  the  optic  nerve,  or  penetrated  thiot 
sclerotic  into  the  cavity  of  orbit.  These  conditions  cai 
absolutely  determined ;  but  attention  to  certain  points  w 
the  surgeon  to  make  some  approximation  towards  a 
diagnosis.  If  the  eyebaU  be  thrust  forwards,  without  its 
volume  being  increased — if  it  be  habitually  turned  in  aa 
ticular  direction — if  it  be  fixed,  or  only  movable  to  a  verj 
degree — above  all,  if  the  point  of  the  little  finger  passes 
wards  by  the  side  of  the  globe,  encounters  any  resistin 
within  the  orbit,  it  may  fairly  be  assumed  that  the 
deposit  extends  beyond  the  cavity  of  the  eyeball ;  and  in 
case  its  removal  would  be  of  doubtful  success.  Even  un 
most  favourable  circumstances  the  surgeon,  when  convi 
the  existence  of  a  malignant  growth,  would  give  a  most  g 
prognosis ;  for  in  no  class  of  operations  for  the  removal 
disease  are  the  statistics  more  discouraging  than  ii 
relating  to  the  eye. 
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nifiSEASES    OP    THE    LACRTMAL   APPAEATUS. 

UerymsX  apparatus  comprises  the  laciymal  gland,  which 
the  tears — the   puneta  and  eaualiculi,  which  convey 
into  the  lacrymal  sac,  where  they  temporarily  accumu- 
id  the  lacrymo-nasai   canal,  whereby  they  are  finally 
into  the  lower  chamber  of  the  nose- 
consider  the  small  calibre  of  the  canalieuli  we  can 
understand  that  a  very  slight  degree  of  tliickening  in 
delicate  membrane  which  lines  them,  or  a  trifling  disphice- 
of  the  puncta,  can  suffice  to  disarrange  the  mechanism  of 
up  and  carrying  on  the  tears ;  and  accordingly  we  find 
watering  of  the  eye  {epiphora)  is  a  frequent  symptom  in 
forms  of  conjunctival  inflammation.    It  also  constitutes 
If  a  troublesome  condition,  which  is  constantly  being 
^ht  under  the  surgeon's  notice. 

the  pxmcta  are  quite  impervious,  of  course  the  tears  must 
down  the  cheek  as  fast  as  they  are  secreted,    A  Con- 
or stricture  of  the  puncta  or  canalieuli  Tvill  cause  a  less 
overflow.     If  the  lacrymo-nasal  canal  be  strictured,  or 
obstructed,  the  tears  passing  into  the  sac  will  accumu- 
there,  and,  together  with  the  pent-up  mucus,  form  a  swelling 
n^ucccele*     Unless  relief  is  obtained,  the  distended  sac 
inBamed,  and  pus  ia  formed,  which  eventually  dis- 
itself  through  an  opening  in  the  skin,  constituting  true 
laerymalu.     This  term,  however,  is  often  incorrectly  ap- 
to  abscess  of  the  sac  without  any  perforation  of  the  skin. 
When  a  case  comes  before  us  in  which  there  is  a  continual 
stale  of  the  eye,  our  attention  should  be  at  once  directed 
tbe  puncta.     These  apertures,  in  a  healthy  state,  are  in  con- 
with  the  ocular  conjunctiva^  so  that»  to  bring  them  into 
r,  it  IB  necessary  to  draw  the  margin  of  the  tarsus  a  little 
\j  from  the  eyeball.     If  the  conjunctiva  lining  the  lower  lid 
become  considerably  thickened  from  chronic  inflammation, 
edge  of  the  tarsus  may  be  so  much  everted  as  to  cause  the 
Bctmn  to  feoe  upwards,  or  even  directly  forwards.    In  such  a 
it  can  no  longer  take  up  the  tears,  which  accordingly 
orer  the  edge  of  the  lid.    In  extreme  cases  of  lippitudo  and 


rootlet 
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chronic  ophtbalmia,  the  pnncta,  still  retaining  their 
position,  arc  sometimes  found  to  be  so  completely  oblii 
that  their  position  can  no  longer  be  detected. 

If  the  piincta  are  in  their  natural  position,  andfheirc 
appear  unobstructed,  and  yet  no  tears  can  be  made  to : 
tate  through  them  when  the  point  of  the  finger  is  firmly  ] 
against  the  lacrj^mal  sac,  just  below  the  tendon  of  the  i 
laris  palpebrdrum,  we  may  suspect  some  strictnre  to  exist  in  I 
canaliculi.     We  can  ascertain  this  only  by  exploring  them  i 
a  fine  probe.     Tliis  may  seem  to  be  a  very  simple  matter; ' 
it  requires  considerable  care  and  tact,  without  which 
serious  mischief  may  result.     The  membrane  lining  the  ( 
is  extremely  delicate,  and  any  want  of  gentleness  in  passing  1 
probe  may  tear  the  membrane,  and  so  give  rise  to  fi;'eshol] 
tion.     We  must  bear  in  mind  the  abrupt  turn  which  the  i 
makes  at  a  short  distance  from  the  punctum.     In  passingi 
probe  into  the  lower  canaliculus,  the  instrument  shonM  : 
directed  almost  vertically  downwards  for  about  half  a  line,  i 
then  turned  inwards  towards  the  nose,  in  which  direction  iti 
pass  on,  should  no  stricture  exist,  until  its  point  strikes  i 
the  inner  wall  of  the  sac,  where  it  lies  against  the  bone, 
the  whole  process  of  introducing  the  probe,  the  tarsi  shonUf 
kept  on  the  t^tretch,  by  dniwing  outwards  the  external  cantl 

Except  to  a  prjietised  hand,  it  is  often   difiienlt  to 
whether  the  point  of  the  probe  is  arrested  close  to  the  ju 
of  the  canaliculus  with  the  external  wall  of  the  sac,  or  whe 
the  i)oint  has  reached  the  internal  wall.     In  the  former  ( 
any  onward  i>ressure  with  the  instrument  produces  a 
ilrairiiring  of  the  tarsus ;  whereas  contact  of  the  probe  with  i 
inner  wall  of  the  sac  not  only  conveys  to  the  hand  a 
feeling  of  firm  resistance,  but  at  once  causes  all  movement! 
the  tarsus  to  cease.  j 

If  the  canaliculi  be  found  free  from  stricture,  and  the  MO  | 
forms  a  distinct  prominence  below  the  inner  canthus,  it  if  1 
l)retty  certain  there  is  an  obstruction  at  the  lacrymo-nanl 
canal.  If  this  canal  be  perfectly  closed,  while  the  canalicoE 
jire  free,  firm  pressure  of  the  finger  on  the  swollen  sac  iriD 
cause  its  contents  to  escape  at  the  inincta;  but  if  the  canal 
although  narrowed,  be  pervious,  steady  pressure  in  a  direciaoi 
downwards  and  a  little  bnclnvards,  may  overcome  the  resistance 
of  the  stricture ;  the  swelling  then  suddenly  yields,  and  the  con- 
tents of  the  sac  pass  into  the  nose. 
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lien  we  conrider  that  the  raembrane  lining  the  outlet  of  the 
pio-iiaaal  canal  is  that  common  to  the  cliauibers  of  the  nose, 
lonot  be  surprised  that  catarrhal  inflammation  of  this  mem- 
I  alioold  be  a  frequent  cause  of  lacry mal  obsti-iiction.  If  pres- 
the  sac  Buffices  to  empty  its  contents  into  the  nostril,  the 
ace  of  the  partial  obslruction  at  the  outlet  may  be 
check  by  the  patient  taking  care  frequently  to  make  this 
mnd  to  use  at  the  same  time  other  means  for  restoring 
membrane  of  the  sac  as  well  as  that  of  the  noae  to  a 
healthy  condition.  But  if  this  pressure  is  omitted,  and 
^emrs  and  mucus  are  allowed  to  collect  and  to  distend  the 
lis  distension,  under  some  attack  of  cataniial  inflamma- 
suddenly  transform  the  chronic  diaejise  into  an  acute 
Fain  is  then  felt  in  the  part ;  the  lids  bt?come  red  and 
letimes  assuming  an  erysipelatous  appearance ;  and 
is  quite  unable  to  separate  the  tarsi.  The  swollen 
hard  to  the  touch,  and  even  slight  pressure  on  it  is 
sly  painfril,  while  it  fails  to  press  out  any  thing  from  the 

d  gjmiptoms  show  that  suppuration  is  taking  place  within 
lA.  If  the  case  is  left  to  itself,  the  pus  escapes  by  bursting 
l^h  the  skin,  and  the  opening  frequently  remains  fistulous, 
riag  the  tears,  which  have  passed  through  the  puncta  into 

to  trickle  out  upon  the  cheek,  thus  constituting  a  true 
I  laicryinoKg.     After  all  inflammation  has  passed  away,  and 
and  swelling  which  attended  the  formation  of  the 

liATe  disappeared,  the  fistula  often  contracts  to  such 
■0  mpertnre,  that,  were  it  not  for  the  tears  which  slowly 
from  it,  the  opening  would  hardly  be  perceptible.  It  is 
■Mie  size  of  a  pin-hole,  and  almost  resembles  one  of  the 
^■n  minuteness  of  aperture. 

Hpi^fU  of  lacrimal  ohstructions. — These  obstructions,  varying 
lejr  do  finom  a  slight  thickening  of  some  portion  of  the  lining 
llfBiie  of  the  sac  or  nasal  Ciinal,  causing  occasional  watering 
m  eye,  up  to  a  total  occlusion  of  the  nasal  canal,  with  dis- 
sme&t  or  stricture  of  the  puncta  and  canaliculi,  cannot  of 
■e  all  require  the  same  kind  of  treatment.  Slight  cases  of 
kftfaing  of  the  lining  membrane  of  the  sac,  if  of  recent  date, 
I  be  much  benefited  by  the  repeated  application  of  small 
Ibltcters,  about  half  an  inch  long,  over  the  sac.  Astringent 
poos  of  almn  or  tannin  may,  at  the  same  time,  be  dropped 
^be  corner  of  the  eye,  so  that  they  may  follow  the  course  of 
K^  111-  Q 
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the  tears,  and  thus  reach  the  thickened  membrane.    This  objg 
may  be  facilitated  bj  slitting  up  the  canaUcnlus  in  the 
hereafter  to  be  described.     Each  time  the  drops  are  nsed, 
sac  should  be  previously  emptied,  by  pressing  the  point  rf 
finger  upon  it  in  a  downward  direction.     Should  the  lis 
membrane  of  the  nose  be  in  a  thickened  state,  injedaoni 
astringent  lotions  into  the  nostril  are  of  service ;  and  in  aU 
attention  to  the  general  health  and  suitable  tonic  meduii 
are  indicated. 

Warm  water-dressing  should  be  applied  whenever  m 
inflammation  of  the  sac  sets  in  with  the  symptoms  I  1 
described.  This  form  of  applying  warmth  and  moisture  ii 
all  affections  of  the  lids  and  parts  about  the  eye,  to  be 
to  poultices,  as  the  latter  frequently  produce  a  troublesome 
of  eczematous  eruption.  Diligent  application  of  water-drM 
for  four-and-tweniy  hours  will  frequently  subdue  acute 
mation  of  the  sac  to  such  an  extent  that  not  only  do  the 
ness  and  swelling  of  the  lids  disappear,  but  the  thickeniq 
the  internal  membrane  gives  way  ;  so  that  gentle  pressure 
the  sac  suffices  to  empty  its  contents  into  the  nose,  and  the 
returns  to  its  chronic  condition.  Should  this  not  be  the  ( 
an  incision  must  be  made  into  the  sac,  and  exit  given  to 
pus. 

There  is  hardly  any  form  of  local  disease  which  has  given 
to  a  greater  variety  of  sui^cal  treatment  than  chronic  disteni 
of  the  lacrymal  sac,  and  stricture  of  its  nasal  duct.     The 
tended  sac  has  been  compressed  by  an  apparatus  of  pads^ 
justed  by  means  of  springs  and  screws.     The  strictured 
duct  has  been  subjected  to  gradual  dilatation  by  means  of  stri 
of  catgut,  introduced  through  an  opening  made  into  the 
and  brought  out  into  the  nostril ;  strings  of  increasing  thi 
being  used  as  the  canal  would  admit  of  their  passage.    Dilal 
of  the  stricture  was  at  one  time  attempted  from  below,  by 
of  curved  sounds,  introduced  into  the  sac  from  the  nosfaril; 
these  instruments  were  difficult  to  introduce,  there  was 
risk  of  breaking  with  them  some  of  the  fragile  bones  in 
neighbourhood  of  the  nasal  duct,  and  they  could  not 
stricture  situated  high  up  towards  the  entrance  of  the 
At  one  time  metal  tubes  were  placed  in  the  cavity  of  the 
which  were  intended  to  be  healed  in,  and  permanently  to  oooij 
its   cavity ;   but  Nature,   disliking   foreign  bodies,  even  wh 
introduced  by  a  surgeon,  always  rebelled  against  them^  and  d 
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ta  dislodge  them,  either  upwards  or  downwards,     Tlie 
mniizitained  its  ground  longest,  and  until  recently  formed 
raiio  in  even'  case  of  obstinate  lacrymal  obstruction. 
long  enough  to  reach  from  just  below  the  tendon 
i  palpebrarum,  where  aa  incision  was  made  into 
of  the  sac  to  admit  it,  to  near  the  floor  of  the  nostril, 
end  was  fiimished  with  a  nail-like  head,  to  support 
fie  in  its  proper  position ;  and  it  was  intended  that  the 
entering  by  the  pnncta  and  canaliculi,  should  come  into 
with  the  piece  of  metal,  and  glide  down  by  the  side  of 
the  nose.    The  style  was  to  be  taken  ont  every  day, 
and  replaced ;  and  at  first  the  cure  appeared  perfect ; 
itients,  from  timidity,  awkwardness^  or  carelessness,  neg* 
this    precaution,  the   instrument  was  seldom,  in   some 
i  aerer,  removed,  and  eventually  it  became  encrusted  with 
deposit  from  the  tears,  or  was  consumed  by  oxydation ; 
around  the  nail-shaped  head  was  drawn  in,   and  at 
time  blackened  with  the  sulphiiret  of  silverj— in  short, 
00  highly  praised  at  first,  became  at  last  a  source  of 
and  disappointment. 
jt  eighteen  years  ago,  Bowman  *  suggested  a  very  simple 
operation,   which,  in  many  instances,  suffices    to 
resulting  from  contraction  or  displacement  of  the 
,  whOe  at  the  same  time  it  affords  a  ready  access  to  any 
that  may  exist  in  the  course  of  the  sac  or  laci*ymo* 


that,  in  consequence  of  chronic  ophthalmia,  or  from 
cause,  the  lower  punctum  has  become  displaced, 
instead  of  facing  towards  the  eyeball,  it  is  directed 
and  forwards ;  the  tears  in  such  a  case  will  run  over 
of  the  lid ;  and  the  object  of  the  surgeon  must  be  to 
',  as  it  were,  the  displaced  punctum  to  a  position  where 
catch  the  tears  before  they  overflow  the  border  of  the 
The  lid  being  put  upon  the  stretch,  a  fine  grooved 
V  or,  in  default  of  that,  an  ordinary  pnnctum-probe,  is 
■aed  along  the  whole  course  of  the  canaliculus,  and  held 
litf  there,  while  a  fine  sharp-pointed  knife  is  run  along  the 
as  fer  as  the  caruncle,  so  as  completely  to  lay  open  the 
and  thus  extend  its  orifice  backwards  to  the  point  where 
m  aocomulate«     A  very  handy  little  knife,  with  a  slightly 


•  Mfdico'Chirwrgkikl  TranMHwns  for  1861,  p.  338. 
q  2 


228  DISEASES  OF  THE  ETE. 

bulbous  point,  has  been  inyented,  with  which  Ihe 
can  be  slit  up  without  the  use  of  any  probe  or  director. 

For  several  days  after  the  incision  has  been  made 
the  upper  wall  of  the  canaliculus  a  probe  must  be  passed 
its  track,  to  prevent  the  lips  of  the  wound  growing 
In  some  persons  it  may  be  necessary  to  use  the  probe  far 
days  or  more ;  in  other  cases  there  is  hardly  any  dispositioii 
the  edges  of  the  wound  to  unite. 

^Vlien  the  overflow  of  tears  depends  simply  on  faulty 
of  the  pnnctum,  this  laying   open  of  the  canaliculus 
itself  effect  a  cure.     In  cases  of  obstruction  in  the  laciyiiial 
or  its  nasal  duct,  the  incision  affords  an  easy  access  to  tlie 
of  stricture. 

Occasionally,    however,   another   complication   exists 
narrowing  of  the  canaliculus  just  at  its  point  of  commi 
with  the  sac,  which  may  prevent  the  passage  of  a  probe 
ficiently  large  to  act  upon  the  stricture.     In  such  a  case  a 
straight  cannula,  containing  a  lancet-shaped  point,  which 
be  protruded  or  withdrawn  by  means  of  a  spring, — ^in 
Stafford's  instrument  for  dividing  urethral  stricture,  made 
miniature  scale, — must  be  carried  along  the  canalicului, 
emi)loyed  upon  the  constricted  spot. 

The  probes  for  dilating  strictures  in  the  sac  or  its  caxiil 
be  of  various  degrees  of  thickness,  but  all  sufficiently  strong 
sustain  the  requisite  anioimt  of  pressiu*e  without  bending, 
are  best  introduced  by  the  surgeon  standing  behind 
patient ;  and  it  will  be  found  advisable  to  avoid  using  iboie 
too  small  a  size,  as  they  are  of  course  more  likely  than  those 
a  larger  size  to  catch  in  a  fold  of  membrane,  or  even  topieroe 
membrane  covering  the  bony  walls  of  the  canal. 

The  tarsus  being  put  on  the  stretch,  the  probe  is  passed 
the  newly-opened  canaliculus  until  its  extremity  strikes 
the  inner  wall  of  the  sac.  Still  keeping  its  extremity  in 
tact  with  this  part,  the  probe  is  raised  to  a  vertical  position,  ttl 
then  carefully  can*ied  downwards  to  the  seat  of  stricture.  TJ* 
canal  inclines  somewhat  backwards,  and  this  inclination  ifl  to 
be  carefully  borne  in  mind.  The  surgeon  must  feel  his  my 
with  the  point  of  the  instrument,  and  be  on  his  guard  agaitft 
using  unnecessar}'-  force.  In  cases  of  old  dilatation  of  the  Mi 
its  relaxed  lining  membrane  readily  catches  in  a  fold  against  titt 
point  of  the  probe,  and  the  surgeon  must  learn  to  discrimimto 
between  a  check  arising  from  this   cause,  and  the  obstflicb 
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ountered  by  the  instrament  becoming  impacted  in  the  con- 
ucted  lacTjmo-nasal  canal.  The  length  of  the  instrument 
leb  has  been  passed  in,  and  the  patient's  own  feelings,  will 
bie  whether  the  point  of  the  probe  has  entered  the  nasal 

fe  sometimes  happens  that,  immediately  after  the  first  pas- 
jfi  of  the  probe,  the  snrgeon  is  able,  by  pressure  over  the  sac, 
ibrce  all  its  contents  down  into  the  nose ;  but  if  there  has 
m  much  difficulty  in  passing  the  instrument,  the  membrane 
lomes  swollen,  and  will  allow  the  contents  of  the  sao  to  pass 
Rafter  the  swelling  has  been  relieved  by  fomentation. 
^o  fixed  rules  can  be  laid  down  as  to  the  frequency  with 
leh  the  probe  is  to  be  used,  nor  as  to  the  length  of  time 
[Hired  for  a  cxure.  This  wiU  vary  from  a  few  weeks  to  several 
nihs,  and  relapses  frequently  occur  long  after  the  stricture 
leoTs  to  have  been  completely  overcome.  Too  frequent  use 
Bie  probe  will  set  up  irritation,  and  induce  a  more  abundant 
leo-purulent  secretion.  When  this  takes  place,  the  probe 
at  be  laid  aside  for  a  week  or  two,  and  fomentation,  with 
ler-dressing  at  night,  be  substituted. 

[hiring  the  whole  course  of  treatment  by  means  of  the  probes, 
I  patient  must  never  neglect  several  times  a  day  to  press  out 
I  contents  of  the  sac,  endeavouring  to  do  this  in  a  downward 
eddon ;  or,  if  this  cannot  be  effected,  by  pressure  through  the 
icta. 

Fhose  who  are  about  to  treat  a  case  of  long-standing  lacrymal 
tauction  by  the  passage  of  probes,  should  clearly  understand 
r  much  care,  tact,  and  patience  such  an  undertaking  requires, 
consequence  of  the  minuteness  and  delicacy  of  the  parts  con- 
Ded,  the  treatment  of  a  stricture  in  the  lacrymo-nasal  duct 
oands  even  greater  care  and  skill  than  that  of  a  stricture  in 
urethra ;  and  I  am  sure  that  those  who  have  seen  much 
ctice  will  bear  me  out  in  asserting,  that  by  far  the  greater 
t  of  obstinate  and  dangerous  cases  of  the  latter  kind  are  due 
meddlesome  surgery  rather  than  to  any  original  disease. 
Che  surgeon  must  bear  in  mind  that  the  walls  of  the  lacrymal 
and  duct  are  composed  of  extremely  brittle  and  fragile  bones, 
I  the  rough  introduction  of  a  probe  may  either  break  some  of 
se,  or  tear  away  the  delicate  and  vascular  membrane  which 
ere  them.  Besides,  as  the  lacrymo-nasal  canal  is  a  bony 
«,  all  thickening  of  its  lining  membrane  must  take  place 
icentricaUy ;  and  therefore  any  undue  violence,  by  setting  up 
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inflammation,  is  sure  to  increase  instead  of  lessening  tiie  ( 
of  stricture. 

Even  when  all  possible  care  and  skill  have  been  empLoyel,! 
treatment  of  stricture  in  the  lacxymal  passages,  by  the  i 
just  described,  is  often  extremely  tedious ;  for  the  affectiosfl 
be  complicated  with  great  dilatation  of  the  sac,  caries  of  1 
adjacent  bones,  or  false  passages  of  various  kinds,  resuUsg  1 
previous  mismauagement. 

Dacnjolithes. — This  term  has  been  applied  to  certain  i 
tions  which  are  sometimes  met  with  in  the  lacxymal 
in  the  canaliculi,  or  in  the  sac,  caused  by  the  earthy  i 
tained  in  the  tears  becoming  deposited  in  the  form  of  a  i 
Watering  of  the  eye,  repeated  attacks  of  inflammation  m  i 
sac,  or  swelling  and  suppuration  about  the  canaliculus,  sad] 
when  the  part  is  pressed  upon,  are  the  more  obvious  sj 
A  probe  carefully  passed  into  the  canaliculus,  or  through  it  i 
the  sac,  would  detect  the  presence  of  the  concretion,  i 
must  be  cut  ui>on,  and  extracted  with  a  scoop  or  other 
ment. 

Irritation  of  the  lacr}'mal  passages  is  sometimes  causei  I 
the  intrusion  of  a  detached  eyelash  into  one  of  the 
In  this  curious  accident  the  hair  enters  at  the  pxmctniii,! 
passes  on  as  far  as  the  abrupt  bend  which  the  canal  makai  i 
about  a  line's  distance  from  the  orifice.     Here  it  is  arrested;! 
point  protruding  to  a  greater  or  less  extent,  and  ixritatmg  1 
caruncle  and  semilunar  fold.  The  symptoms  induced  area] 
ing  and  itching  about  the  inner  canthus,  with  reddening  i 
the  neighbouring  conjunctiva.     K  the  hair  be  short,  its 
will  protrude  so  little  as  to  make  it  very  difficult  of  detectiosi 
on  its  withdrawal,  all  irritation  at  once  ceases. 


DISEASES   OP   TUE    LACRYMAL   GLAND   AND   ITS   DUCTS. 

The  works  of  foreign  writers  present  a  formidable  array  ol 
diseases  affecting  tliis  gland,  almost  every  form  of  acute  i* 
chronic  inflammation,  and  enlargements,  both  simple  and  mafil 
nant,  being  recorded ;  while  our  own  countrymen  appear  to  bi'' 
met  with  but  few  cases  of  the  kind.  My  own  experience  wod 
lead  me  to  believe  that  compared  with  the  other  glandular  sti* 
tiircs  of  the  body,  the  lacrymal  gland  is  very  rarely  the  seat^ 
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Its  sheltered  position  beneath  the  projection  of  the 
bone  guards  it^  to  a  great  extent,  from  external  violence, 
it  appears  but  seldom  to  participate  in  the  inflaDimation  of 
ibooring  tissues. 

affection  consists  in  an  accnmulatioo  of  tears  in  one 
of  the  obstructed  excretory  ducts,  whereby  a  cyst-like 
is  formed  in  the  upper  lid  (dacrifops),  becoming  very 
wben  the  lid  is  evei*ted.     If  one  of  these  enlargements  is 
without  attention  being  paid  to  the  after-treatment 
[ttia  case,  the  opening  is  apt  to  become  fistulous  {dacryops 
f),  the  laciymal  secretion  continuing  to  distil  through  a 
aperture  in  the  skin.     Such  a  case  may  be  treated  on 
be  principle  as  a  fistula  of  the  parotid  gland,  namely,  by 
in  at  the  opening  a  thread,  which,  having  been  carried 
the  thickness  of  the  lidy  and  brought  out  at  its  con- 
surface,  has  a  small  knot  made  at  one  end.     This  knot 
drawn  into  the  fistula,  and,  by  contmued  traction  of  the 
end,  is  made  to  ulcerate  its  way  through  the  conjunctival 
The  tears  being  thus  diverted,  the  fistulous  orifice  in 
may  be  closed  by  paring  and  uniting  its  edges.* 
the  lacrymal  gland  really  become  the  seat  of  malignant 
or  should  it  be  deemed   advisable  to  extirpate  it  on 
of  chronic  enlargement,  or  for  any  other  cause,  the 
would  be  a  simple  one,  and  would  ofler  nothing  worthy 


^e  only  instances,  thi-ee  in  number,  where  I  have  myself 
.ted  the  gland,  it  was  not  the  seat  of  disease,  but  was 
lorifd  to  do  away  with  the  inconvenience  of  the  overflow  of 
the  puncta  and  canaliculi  having  been  wholly  desti'oyed  by 
u^ive  bums.  In  one  of  these  casea  an  artificial  pupil  I  had 
sde  would  have  been  rendered  almost  useless,  in  consequence 
tlie  flooding  of  the  eye  with  tears,  had  their  secretion  been 
owed  to  oa]2tinue.t 


Soe  •  w«ll-reported  ca^  of  thcn^opn^  by  Ilulkt*,  Ophthalmk  Jlosqiiial  Re* 
^  ToL  L  p.  287,  18^59.     In  this  instiiuce  a  loop  of  threa«l  wiw  made  to 

m  certain  portion  of  tbe  conjunctiva. 
Sic  Gmdt  to  the  Practictd  ^ndif  of  Disea^e^  off  he  Eye,  ^nd  edition,  1859, 
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CHAPTER  XIL 

DISEASES   OF   THE   EYELIDS. 

So  many  varions  tissnes  enter  into  the  formation  of  the  i 
Kds  that  they  must  necessarily  be  liable  to  a  great  Tariet 
diseases ;  but  it  would  be  absurd  to  attempt  a  description  ol 
the  morbid  conditions  which  they  share  with  the  other  pcwii 
of  the  common  integument  of  the  body. 

The  orbicularis  palpebrarum  is  subject  to  a  spasmodic  twii 
ing  of  some  of  its  fibres,  usually  those  of  the  lower  lid,  prod 
ing  a  visible  quivering  of  the  skin,  popularly  termed  the  *B 
blood.'  To  persons  of  an  irritable  nervous  system  this  beooi 
teasing  from  its  frequent  recurrence.  It  is  commonly  the  W 
of  intestinal  irritation,  especially  that  produced  by  ascaiid 
and  a  few  doses  of  purgative  medicine,  followed  up  by  ton 
usually  suffice  to  put  an  end  to  the  annoyance. 

Epicanthus  is  a  term  applied  to  a  slight  deformity,  someij] 
observed  in  children,  consisting  in  a  crescentic  fold  of  rediDid 
skin  at  the  inner  comer  of  each  eye,  partly  or  wholly  conoeal 
the  caruncle.  It  is  associated  with  a  depressed  form  of  them 
bones,  and  if,  in  after  life,  the  bridge  of  the  nose  becomes  n 
prominent,  the  fold  of  skin,  to  a  certain  extent,  diminishea 
though  it  never  wholly  disappears.  Epicanthus  imparts  to 
face  an  unpleasant,  Chinese  expression ;  and  the  only  cure  i 
pinching  up  and  removing  a  vertical  fold  of  skin  on  the  mei 
plane,  just  between  the  eyebrows,  and  then  bringing  the  wc 
accurately  together. 

Ptosis,  or  drooping  of  the  upper  lid,  may  exist  in  vai 
degrees,  producing  merely  a  slight  deformity,  or  becoming  i 
plete,  so  as  wholly  to  obstruct  vision.  It  will  be  spoken  of  u 
^  paralysis  of  the  third  nerve.'  In  some  cases  of  congei 
drooping  of  the  lids  it  is  possible  that  the  levator  pidp 
muscle  may  be  altogether  wanting.  Patients  with  this  di 
have  no  power  of  moving  the  lids  except  by  calling  into  ai 
the  occipito-frontalis  muscle.  The  lids  do  not  present 
transverse  fold  in  the  skin,  which,  in  the  normal  state,  o 
sponds  to  the  upper  part  of  the  eyeball,  but  are  smooth  an< 
wrinkled  from  the  eyebrow  to  the  tarsus,  while  the  forehe 
furrowed  by  the  frequent  action  of  the  occipito-frontalis. 
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!be  terms  Entropion  and  Ectropion  are  respectively  applied  to 
inversion  and  eversion  of  the  mar^s  of  the  lids. 
[The  simplest  form  of  entropion  is  that  which  is  occasionally 
it  with  in  children,  the  subjects  of  irritable  ophthalmia,  as  a 
rait  of  spasm  of  the  orbicularis  palpebrarum.  Extreme  intoler- 
ioe  of  light  induces  this  muscle  to  contract  so  often  and  so 
l€3>ly  that  at  last  the  lower  tarsus  rolls  over  against  the  globe, 
iMuig  an  inversion  of  the  eyelashes,  which  greatly  adds  to  the 
ifent's  distress.  Contractile  collodion,  painted  on  the  skin  of 
to  lower  lid,  draws  the  part  into  a  proper  position,  and  keeps 
10  while  suitable  remedies  are  being  employed  to  subdue  the 
i^ginal  disease. 

A  similar  spasmodic  inversion  of  the  lower  lid  happens  to  old 
fions,  in  whom  the  skin  is  relaxed  and  the  tarsus  flaccid.  The 
Bscular  contraction  is  repeated  until  at  last  the  lid  becomes 
loUed  upon  itself,  that  both  the  cilia  and  the  tarsus  are  com- 
itely  hidden,  and  the  border  of  the  lid  appears  to  be  formed  of 
mmon  integument.  In  these  cases  of  extreme  inversion  the 
itation  is  really  much  less  than  when  the  inversion  exists  to  a 
pht  degree.  For  in  the  latter  case  the  points  of  the  cilia  are 
flight  into  direct  contact  with  the  ocular  conjunctiva,  while  in 
^former  case  the  tarsus  roUs  over  so  completely,  that  the  points 
the  cilia  become  buried  in  the  fold  of  palpebral  conjimctiva, 
3  consequently  do  not  come  into  contact  with  the  globe  at  all. 
k  far  more  severe  and  obstinate  kind  of  entropion  is  that 
lieh  follows  chronic  inflammation  of  the  palpebral  conjunctiva, 
)ecialJy  neglected  or  maltreated  purulent  ophthalmia.  The 
per  tarsal  cartilage  becomes  so  much  curved  upon  itself,  that 
3  whole  range  of  eyelashes  turns  backwards  against  the  globe, 
is  curving  of  the  tarsus  is  often  aggravated  by  the  long- 
itinued  application  of  solid  nitrate  of  silver  and  sulphate  of 
pper  to  a  granular  conjunctiva.  IS  in  such  cases  we  evert 
3  Ud,  we  find  a  pale  smooth  cicatrix  occupying  its  deep  con- 
rity.  Partial  or  complete  inversion  of  the  margin  of  the  lids 
ly  also  result  from  contraction  of  the  conjunctiva,  following 
jury  from  acids,  caustic  alkalies,  or  bums. 
A  great  variety  of  operations  has  been  devised  for  the  cure 
entropion.  In  that  form,  so  common  in  old  persons,  where 
e  inversion  is  owing  to  contraction  of  the  orbicularis  muscle 
ting  upon  a  flaccid  lid,  a  cure  can  usually  be  effected  by 
moving  an  elliptical  portion  of  the  skin  of  the  lid,  together 
ith  the  subjacent  fasciculus  of  muscle,  and  then  accurately 
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uniting  the  wonnd  with  fine  sutures.     It  requires  care  exae% 
to  calculate  what  quantity  of  skin  should  be  taken  away; 
of  course  the  removal  of  too  large  a  portion  would 
eversion  of  the  lid,  and  so  produce  a  deformity  of  the  oppod 
kind. 

If  the  tarsal  cartilage  be  so  much  curved  that  removal  of 
is  insu£Scient  to  draw  the  eyelashes  away  from  the  glot 
recourse  may  be  had  to  an  expedient  suggested  by  Streat&fl 
The  skin  of  the  lid  being  carefully  dissected  up,  sufficiently 
expose  the  convex  surfSax;e  of  the  tarsal  cartilage,  a  long  nam 
wedge-shaped  slice  is  cut  out  from  this,  so  as  to  form  a  groo 
extending  the  whole  length  of  the  tarsus.  The  curved  cartDa 
thus  becomes  bent  backwards,  as  it  were,  and  the  skin 
restored  to  its  position,  is  united  along  the  cut  edges  with  afc 
fine  sutures. 

Should  all  these  plans  fail,  and  the  eyelashes  still  irritate 
globe,  the  whole  row  must  be  dissected  off,  together  with  i 
portion  of  the  tarsal  margin  in  which  their  roots  are  imbeddl 


Ectropion y  or  eversion  of  the  lids,  may  exist  in  the 
various  degrees.     Its  worst  form  is  seen  as  a  result  of  bumi 
the  face,  followed  by  extensive  contraction  of  the  cicatrices. 

A  spasmodic  form  of  ectropion  is  often  seen  in  pumla 
ophthalmia  of  infants,  and  in  scrofulous  and  irritable  ophtk 
mia  of  older  children.  In  infants  the  unsightly  appearanoe 
the  bright  red  and  swollen  conjunctiva  gives  rise  to 
alarm  in  those  who  have  the  care  of  the  child ;  but  they 
be  assured  that  as  the  inflammation  subsides,  the  defomi 
will  gradually  cease. 

The  chronic  forms  of  ectropion  in  adults,  which  are  prodi 
by    granular  thickening   of    the    conjunctiva    after    p 
ophthalmia,   or  by  the  contraction  of  cicatrices  in  the 
surrounding  the  palpebral  aperture,  the  result  of  ulcers, 
exfoliation  of  bone,  &c.,  require  a  variety  of  operations, 
ing  to  the  special  nature  of  the  case. 

When,  after  chronic  ophthalmia,  the  everted  conjunctiva 
the  lower  lid  presents  a  thick  mass  of  granular  exci 
without  any  material  elongation  of  the  tarsus,  or  disease  of  tti 
neighbouring  skin,  a  ciure  may  sometimes  be  effected  byW 
moving  with  scissors  the  greater  portion  of  the  palpebn! 
conjunctiva,  and  then  uniting  the  edges  of  the  wound  wiU 
very  fine  sutures.  These  may  be  left  to  ulcerate  out  by  then 
selves,  the  lid  being  kept  in  proper  position  by  the  aid  of  a  pi 
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J3it  laid  along  the  margin  of  the  tarsus,  and  fixed  by  means 
several  layers  of  lint  saturated  with  collodion.     In  this  way 

lids  are  kept  in  contact  with  each  other,  and  the  apparatus 
id  not  be  disturbed  for  several  days.  When  the  wound  in 
t  palpebral  conjunctiva  is  closed,  the  loose  stitches  may  be 
Qoved,  and  the  pad  of  lint  replaced  until  the  cure  is  complete. 
En  very  old  and  severe  cases  of  ectropion,  the  tarsus  becomes 

much  stretched,  that,  in  addition  to  the  removal  of  con- 
ictiva,  it  is  necessary  to  take  away  a  wedge-shaped  portion 

the  elongated  lid  itself.  Still  worse  cases,  such  as  those 
salting  from  bums  or  disease  of  bone,  may  require  the  forma- 
n  of  a  new  eyelid  by  the  transplantation  of  a  portion  of 
lljacent  healthy  skin. 

Trichiasis  consists  in  an  irregular  growth  of  the  eyelashes, 
ie  general  form  of  the  tarsus  itself  not  being  changed, 
inea  ciliaris  very  commonly  causes  trichiasis,  by  inducing 
icatrisation  about  the  roots  of  the  cilia.  Sometimes  three  or 
lur  fine  eyelashes  present  their  points  towards  the  globe,  or 
"^en  a  single  hair  will  grow  in  this  direction,  all  the  other  hairs 
aintaining  their  natural  position. 

Trichiasis,  when  existing  only  to  a  slight  extent,  causes 
nstant  annoyance  to  the  patient,  by  a  sense  of  pricking,  and 
'  the  constantly  irritable  and  watery  state  of  the  eye  which  it 
duces.  If  only  a  few  hairs  grow  irregularly,  the  removal  of 
e  entire  tarsal  margin  need  not  be  resorted  to.  The  offend- 
g  hairs  must  be  carefully  plucked  out  from  time  to  time ;  or 
they  form  a  little  group,  they  may  be  removed  by  dissecting 
t  the  small  portion  of  lid  external  to  the  tarsus  itself,  in 
lieh  their  roots  are  implanted,  and  then  uniting  the  wound 
ih  a  suture. 

To  draw  out  an  eyelash  by  the  root  seems  a  very  simple  and 
ifling  matter ;  and  yet  there  are  few  surgical  manipulations  in 
bich  care  and  the  skilful  use  of  a  well-made  instrument  are  so 
jcessary.  The  cilia-forceps  one  commonly  meets  with  are 
ible  to  cut  the  hair  instead  of  merely  grasping  it  firmly  ;  and 
le  stiflF  broken  stump  of  a  hair  causes  far  more  distress  to  the 
itient  than  its  natural  fine  point.  The  hair  should  never  be 
larply  jerked  out,  but  removed  with  a  slow  steady  pull. 

INFLAMMATION    OF    THE    LIDS. 

The  eyelids  are  of  course  liable  to  the  various  forms  of  inflam- 
lation  which  attack  similar  tissues  in  other  parts  of  the  body. 
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A  few  inflammatory  affections  of  the  lids  seem  to  demaafti 
notice  on  account  of  their  presenting  peculiarities  of  appearanee^;] 
or  being  distinguished  by  special  names. 

A  stye  {hordeolum)  is  in  &ct  a  minute  boiL     It  begins  at  1 
very  edge  of  the  lid,  as  a  small,  red,  tense  swelling,  and  at  i 
is  merely  troublesome  by  the  itching  and  sense  of  stiffneas  i 
occasions.  As  the  inflammation  goes  on,  the  redness  and  swe 
may  more  or  less  involve  the  whole  lid,  so  that  the  eye 
completely  closed.     In  a  few  days  matter  forms,  and 
itself  at  the  summit  of  the  stye  ;  the  cuticle  gives  way,  pus  t 
a  small  slough  of  areolar  tissue  escape ;  and  then  the 
and  swelling  subside,   and  the  lid  soon  assumes   its 
appearance. 

Scrofulous  and  delicate  children  are  the  usual  subjects  I 
styes,  and  they  are  comparatively  rare  in  adults.     Attention  i 
the  state  of  the  bowels,  carefully  regulated  diet,  and  the  use  { 
tonics,  comprise  the  general  treatment.     Locally,  warm  ^ 
dressings  are  greatly  to  be  prefered  to  poultices,  which 
apt  to  irritate  the  skin.     The  stye  should  never  be  rubbed  ( 
squeezed ;  and  no  incision  is  necessary,  except  perhaps,  a  i 
puncture  through  the  cuticle  when  the  pus  is  pointing. 

Abscess   sometimes  occurs  in  the  Meibomian  follicles, 
organs  pour  out  upon  the  edges  of  the  lids  a  greasy 
which  prevents  the  tears  running  over,  and  causes  them  to 
onwards  to  the  puncta.    Sometimes  a  follicle  becomes  ol 
at  the  orifice,  and  the  retained  secretion  forms  a  minute 
granule,  looking,  when  extracted,  like  a  little  grain  of  sand. 
it  projects  sufficiently  to  touch  the  globe,  a  slight  irritation  ii 
produced  until  the  granule  is  removed. 

If,  however,  the  solidified  secretion  cannot  in  this  way  escapl 
through  the  orifice  of  the  follicle,  it  causes  irritation,  and  M 
last  a  small  abscess  in  the  follicle  itself.  The  lower  lid  vj 
commonly  the  seat  of  these  abscesses.  They  commence  with  a^ 
smaU  patch  of  vascularity  in  the  palpebral  conjunctiva,  a  shitwi' 
distance  from  the  free  border  of  the  tarsus,  and  gradually  *: 
yellow  dot  of  pus  forms  in  the  centre  of  the  vascular  patch.  H 
the  conjunctiva  at  this  point  be  punctured  with  a  lancet,  and  a 
small  scoop  be  introduced,  the  cause  of  the  suppuration,  a  litQfl 
nodule  of  stearine,  about  the  size  of  a  poppy-seed,  may  usually 
be  turned  out,  and  then  all  irritation  subsides. 


\ 
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Hinea  cUicurUj — ^termed  also  ophthalmia  taraiy  psorophthalmiay 

palpebrarwmy   &c., — is  one   of   the  most   common    and 

feronblesome  diseases  of  the  lids.      It  is  too  often  neglected 

Iporing  the  early  stage,  when  alone  it  is  really  curable,  and  the 

m  is  probably  consulted  for  the  first  time  when  many  of 

hair-bnlbs  have  already  been  irreparably  destroyed,  and  the 

aining  hairs  are  misplaced  and  inyerted,  constituting  the 

called  trichiasis.    This  term  is  frequently  employed  as  if 

Lonymous    with    entropion,   but  it  ought    properly  to  be 

icted  to  mean  displacement  of  the  hairs  themselves,  while 

ion  signifies  a  tuming-in  of  the  lid. 

Tinea  ciliaris  is  seldom  seen  in  its  early  pustular  form ;  for 

little  pustules  at  the  roots  of  the  eyelashes  soon  break,  and 

discharge  exuded  firom  them  dries  into  crusts,  which  cling 

it  the  hairs,  matting  them  together,  and  sometimes  almost 

loealing  them  &om  view.    Tinea  ciliaris,  if  allowed  to  go  on 

lecked,  gradually  destroys  the  tissues  which  secrete  the 

and  when  the  disease  has  thus  exhausted  itself,  and  the 

crusts  have  fallen  off,   the   tarsi,   instead  of  presenting 

ily-beveled  edges,  appear  rounded  off,  the  skin  and  con- 

.jimctiva  being  gradually  blended  together  into  one  smooth,  red, 

^shining  cicatrix,  in  which  neither  cilia  nor  Meibomian  orifices 

ma  be  traced.    Very  often  the  puncta  also  become  obliterated, 

•and  the  tears  consequently  run  over  the  cheeks,  causing  irrita- 

%■  Tflity  and  blinking  of  the  lids.     This  is  the  condition  to  which 

F    "flie  term  lippitudo  should  be  restricted;  tinea  ciliaris  being 

'   imderstood  to  mean  that  state  in  which  active  disease  at  the 

loot  of  the  eyelashes  is  still  going  on. 

In  the  treatment  of  tinea  ciliaris,  the  chief  difiiciilty  arises 
from  the  age  of  the  patients.  Daily  attention  is  required,  to 
prevent  the  accumulation  of  crusts,  which  should  be  carefully 
crashed  oS  night  and  morning.  Patients  often  derive  but  little 
Wefit  from  the  remedies  prescribed,  in  consequence  of  this 
Tegular  cleansing  being  neglected.  It  is  useless  to  apply  oint- 
ments any  where  except  upon  the  very  surface  of  the  minute 
aores  at  the  roots  of  the  hairs ;  and  if  the  latter  are  kept  closely 
«ut  with  scissors,  the  application  of  ointments,  and  the  pre- 
Tention  of  crusts,  are  greatly  facilitated.  Of  course,  this  cutting 
of  the  eyelashes  requires  to  be  done  by  the  surgeon  himself,  and 
the  omtment  should  be  neatly  applied  with  a  pencil.  When 
cases  cannot  be  thoroughly  looked  after,  it  is  perhaps  better 
to  prescribe  lotions,  as  they  can  hardly  fail  to  reach  the  seat  of 
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disease.  Ung.  hjdr.  nitratis,  ting.  hjdr.  nitrico-ozjdi,  and  xam 
zinci  oxydi,  sufficiently  diluted  with  nng.  cetaeei,  or  firesh  lai^ 
are  the  best  ointments.  The  acetate  of  lead  may  be  used  aii 
lotion,  in  the  proportion  of  from  two  to  four  grains  in  theoioi 
of  distilled  water.  \ 

The  worst  forms  of  lippitudo  may  often  be  greatly  relieredlj 
slitting  up  the  canaliculi  in  the  manner  described  at  page  81 
By  this  means  the  overflow  of  tears  is  checked,  and  this  of  iM 
is  an  immense  comfort  to  the  patient ;  while,  at  the  same  tiM 
the  tendency  to  ectropion,  which  long-continued  lippitudo  oA 
induces,  is  considerably  diminished. 

Phtheiriasis. — Among  the  irritable  conditions  of  the  e; 
I  may  here  notice  that  arising  from  the  presence  of  lice, 
creatures  are  *  crab-lice '  {phthiriu8)y  a  species  quite  distinct 
that  which  infests  the  scalp  {pediculus).  They  thrust  thdr 
into  the  skin  at  the  roots  of  the  cilia,  and  by  means  of 
sharp  claws  with  which  all  their  legs,  except  the  first  pair, 
provided,  hold  on  so  firmly,  that  they  cannot  be  dislodged 
out  great  difficulty. 

Fhtheiriasis  of  the  eyelids  is  an  extremely  rare  affectio(ii|i 
least  in  this  country,  and  I  have  met  with  only  three  or  ft 
instances,  all  of  which  occurred  in  children.     On  superficial 
amination,  the  cases  are  very  similar  to  those  of  tinea  ciliii 
The  eyelashes  present  a  powdery  appearance,  and  their 
seem  to  be  clogged  with  yellowish-gray  and  brown  crusts ;  I 
by  careful  scrutiny  of  these  supposed  crusts,  the  movementi 
the  insects  may  be  detected ;  and  the  powdery  appearance 
the  cUia  is  owing  to  their  being  clogged  with  the  exuviffi  of  fti 
creatures,  and  dried  sanies  firom  the  wounds  they  have  infliotal 
The  insects  may  speedily  be  destroyed  by  thoroughly  smetfrii^ 
into  the  roots  of  the  eyelashes  the  white  precipitate  ointmfli 
(ung.  hydrarg.  ammonio-chloridi). 

MOEBID   GEOWTHS   OP   THE    LIDS. 

The  following  are  the  more  common  swellings  which  appear! 
or  upon  the  lids. 

Oysts^  of  two  distinct  kinds.  Those  of  the  first  kind,  extremal 
common,  are  met  with  both  in  the  upper  and  the  lower  lid  (A 
cysted  tarsal  tumour,  Tyrrell ;  Chalaziofty  Mackenzie)  ;  the  oflifl 
are  found  almost  invariably  at  one  spot,  namely,  just  OTer  ti 
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angiiliLr  process  of  the  frontal  bone,  to  tie  periosteum 
ich  thej  are  attached. 

liuMcum  is  met  with  on  the  lids  of  chiklren,  and  seems  iden- 
■ilh  the  little  masses  termed  bj  TyrreU  '  glandiform,'  and 
IkBiizie  *  albuminous  '  tumours. 

Wb  mre  sometimes  found  on  the  lids,  differing  in  no  respect 
on  other  parts  of  tlie  body. 
iemi,  resembling  those  of  other  parts, 
of  the  lids  are  met  vnih  at  all  ages.     They  may  exist 
sereral  may  appear  together,  coming  successively  to 
growth.     The  sldn  over  them  is  quite  unchanged,  so 
len  small,  they  are  hardly  recognisable  except  by  the 
They  feel  like  half  a  hemp-seed  or  half  a  pea  fixed  by 
\uidt  to  the  tarsal  cartilage,  and  presenting  a  convexity 
HiB  skin,  which  may  be  freely  moved  over  them.  They 
.  the  size  of  a  pea,  except  when  suppuration  has 
i45e  within  them. 

I  Ud  be  everted,  the  position  of  the  cyst  is  recognised  by 
ming  of  the  tarsal  cartilage,  forming  a  dusky  spot,  around 
I  tbe  conjunctiva  is  reddened.  These  cysts  may  remain  of 
ierate  aize  during  life,  without  causing  any  inconvenience  -, 
imes  they  suddenly  inflame  and  become  enlarged,  the 
them  reddens  and  at  last  gives  way,  a  small  quantity 
ipes,  and  afterwards  a  thin  sanies  continues  to  ooze 
r  aperture.  But  more  commonly  the  pus  makes  its  way 
i  the  palpebral  conjunctiva,  and  then  a  little  red  fnngous 
laally  protrudes,  which,  by  the  continual  pressure  of 
becomes  flattened  out  into  a  mushroom  shape, 
ben  these  cysts  are  so  smaU  as  to  escape  ordinary  obser- 
Uf  they  require  no  treatment ;  but  if  they  become  so  large 
be  mistghtly,  and,  still  more,  if  they  inflame  and  suppurate, 
be  treated  in  the  following  way.  The  lid  being 
a  crucial  wound  is  made  through  the  conjunctiva  into 
Ity  of  the  cyst.  K  the  inflammation  has  been  acute,  pus 
Otherwise  a  little  serum.  A  scooped  probe  passed  into 
ity,  and  twirled  about  in  various  directions,  brings  out 
imnlated  epithelium,  which  has  a  jelly-like  appearance. 
I  tlieo  fills  the  cyst,  and  makes  it  as  large  as  it  was  before 
The  patient,  however,  may  be  assured  that  this 
II  gradually  subside.  To  prevent  premature  closing 
ad,  and  refilling  of  the  cyst,  the  probe  should  be 
Hie  way  just  described  every  third  day  for  about  a 
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fortnight.  The  walls  of  the  cyst  come  together,  and  nltimalai 
form  a  slight  thickening  in  the  lid,  just  perceptible  by  the  fingil 
applied  to  the  skin. 

Fibrous  cysts,  varying  in  size  from  that  of  a  large  pea  to  ill 
of  a  hazel  nut,  and  containing  sebaceous  matter  and  haii8| 
almost  invariably  confined  to  one  situation,  namely,  just  over 
external  angular  process  of  the  frontal  bone.  They  appear  to 
congenital ;  at  least,  I  have  seen  them  of  considerable 
infants  four  or  five  months  old.     The  skin  over  the  cystreti 
its  natural  appearance,  and  it  is  only  on  account  of  the  xmsa^ 
liness  that  the  surgeon  is  consulted. 

In  dissecting  out  the  cyst,  which  is  the  only  mode  of 
mentj  great  care  is  requisite  to  avoid  cutting  into  it :  and 
cially  while  the  cyst  is  being  separated  from  the  periostei 
to  which  it  always  adheres  pretty  closely.  The  cavity  is  111 
by  a  smooth  membrane,  and  is  filled  with  white  greasy  matei 
interspersed  with  loose  hairs.  In  a  cyst  removed  by  one  of  ] 
colleagues  from  an  infant  five  months  old,  these  habs  were  ll 
growing  from  the  lining  membrane.  It  seems  that,  in  \ 
course  of  years,  these  hairs  may  attain  a  considerable  size,  ifl 
the  fatty  material  degenerates  into  oil.  Such  was  fhe  case  i 
very  large  cyst  which  I  removed  from  a  woman  between  iUl 
and  forty.  The  skin  had  become  so  much  thinned  as  to  li 
assumed  a  dusky  hue ;  and  in  endeavouring  to  dissect  out 
cyst  I  punctured  it,  and  there  escaped  a  quantity  of 
clear  yellow  oil.  There  remained  within  the  cavity  only 
detached  black  hairs,  loosely  curled  together,  and  as  strong 
those  of  the  head. 

2.  The  little  masses  described  by  Tyrrell  as  *  glandiform  tl 
mours '  appear  to  be  identical  with  vwlluscum,  which  attui 
children  in  the  form  of  small,  white,  rounded  bodies,  scatiMi 
over  the  lids,  the  alse  nasi,  and  about  the  comers  of  the  monfti 
When  very  small,  these  bodies  are  slightly  reddish ;  but  wld 
as  large  as  a  pea,  they  are  white,  and  exhibit  at  the  apex  I 
minute  opening  through  which  a  milky  fluid  exudes  on  pressnM 
The  readiest  way  to  get  rid  of  these  unsightly  masses  is  to  spB 
them  all  through  with  a  lancet,  and  then  to  nip  out  with  tk 
nails  the  contents  of  each.  The  mass,  when  pressed  out,  lool 
almost  like  a  fragment  of  parotid  gland. 

8.  Warts  may  be  snipped  oflf  with  scissors,  the  little  woun 


DISEASES  OF  THE  EYELIDS.  241 

ached  with  nitrate  of  sUver ;  or  they  may  be  tied  at  the 
h  a  fine  silk,  and  allowed  to  slough. 

vi  of  the  lids  differ  in  no  respect  from  those  met  with  in 
rts  of  the  body ;  but  they  require  more  careful  and  dis- 
ing  treatment,  on  account  of  the  importance  of  avoiding 
i  as  possible,  any  considerable  loss  of  skin;  a  large 
being  not  only  in  itself  unsightly,  but  likely,  by  its 
ion,  to  cause  distortion  of  the  lid.  Subcutaneous  liga- 
arefore,  or  the  introduction  of  probes  coated  with  fused 
)f  silver,  must  be  preferred  to  including  any  portions 
within  a  ligature,  or  extensively  destroying  it  with 
ic8. 

3  seen  injections  of  alum  cause  sloughing  of  the  lids  and 
bsequent  deformity ;  and  such  a  result  might  follow  the 
I  of  any  similar  fluid  into  the  loose  areolar  tissue  of  the 
Jess  some  contrivance  can  be  used  to  restrain  the  fluid 
proper  limits. 
J  following  case  an  injection  of  tannin  proved  successful. 

^  lady  was  brought  to  me  -with  a  nrevus  on  the  upper  lid,  the  size  of  a 
d-nut.  I  was  iuformed  it  had  already  been  twice  operated  on  bj  the 
on  of  threads  steeped  in  nitric  acid;  and  much  inflammation  and 
had  ensued,  as  was  proved  by  a  considerable  cicatrix  of  the  skin  near 
eanthus.  The  apex  of  the  swelling  was  on  the  free  margin  of  the  lid, 
ig  which,  a  small  bunch  of  Teins,  about  the  size  of  a  barley-corn,  was 
cting  through  the  tarsal  cartilage,  only  covered  by  conjunctiva.  The 
med  to  be  formed  almost  wholly  by  veins,  the  larger  trunks  of  which 
elt  through  the  skin,  as  they  emerged  below  the  superciliary  ridge, 
enclosed  the  whole  upper  lid  in  a  ^  ring  forceps/  I  could  completely 
e  n«vus  from  its  parent  vein.s,  and  I  then  punctured  it  with  a  very 
-ow  knife  (Hays's  needle-knife),  and  cut  up  its  tissue  subcutaneously. 
ptied  of  its  blood,  the  nievus  collapsed ;  and  I  next,  with  a  fine  syringe, 
1  few  drops  of  a  saturated  solution  of  tannic  acid.  After  ^  short  pause, 
the  pressure  of  the  ring  forceps,  and  so  allowed  the  returning  blood 
wiih  the  injected  fluid. 

Mequent  inflammation  produced  a  good  deal  of  swelling  and  hardness 
;  but  the  only  slough  was  a  mass  about  the  size  of  a  small  pea,  which 
iray  out  at  the  little  wound.  The  final  result  was  complete  oblitera* 
ensevus. 

%ama  rarely  commences  in  the  lids,  although  it  may 
to  them  from  other  parts.  Should  it  be  already  fiir 
d  when  first  brought  under  the  surgeon's  notice,  extir- 
would  hardly  be  attempted.  Small,  hard,  suspicious 
I  at  the  margiu  of  the  tarsus  may  be  removed  by 
ui.  B 
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excising  a  wedge-shaped  portion  of  the  lid  on  which  they 
and  then  uniting  the  wound  with  sutures. 

Epithelial  cancer  chiefly  attacks  the  skin  over  the 
sac,  and  from  that  point  extends  over  the  nasal  and 
maxillary  bones,  having  the  appearance  of  a  shallow  pale 
with  an  irregular  outline  and  uneven  borders,  and 
scarcely  perceptible  quantity  of  secretion.     Chloride  of 
made  into  a  paste,  and  applied  over  the  entire  sur&ce  of  the 
so  as  to  include  its  edges,  will  sometimes  very  effectually 
troy  the  morbid  growth,  and  it  may  be  reapplied  wheneyer 
part  of  the  border  of  the  sore  begins  to  exhibit  &esh 
Of  course,  the  strictest  attention  to  general  health  wonld 
combined  with  the  local  treatment. 

INJURIES   OF   THE   LIDS. 

Ecchymosis. — An  effusion  of  blood  into  the  areolar  tissue 
the  lids,  popularly  termed  *  a  black  eye,'  is  commonly  the 
of  a  blow ;  but  it  may  arise  from  other  causes,  as,  for 
from  the  unskilful  employment  of  leeches.  The  sufferer? 
always  most  anxious  to  get  rid  of  the  ecchymosis  as  qnidif 
possible ;  and  I  know  of  no  treatment  so  efficacious  as  ' 
handed  down  by  the  traditions  of  pugilism,  consisting  ia 
application  of  a  poultice  formed  of  the  freshly-scraped  root 
the  *  black  bryony  '  [tamus  communis),  mixed  with  a  duepropc 
tion  of  linseed-meal  or  bread-crumbs.  Poultices  of  this 
produce  a  stinging  sensation  in  the  skin,  and,  if  rej 
applied  for  a  day  or  two,  seldom  fail  in  effecting  a  eonipl 
absorption  of  the  effused  blood. 

Emphysema. — This,  like  ecchymosis,  is  usually  the  resuU 
blow  with  the  fist,  which  fractures  some  of  the  thin 
bones,  such  as  the  lacrymal  or  ethmoid,  forming  the  inner 
of  the  orbit.  If,  shortly  after  such  any  injury,  the  patient  blo 
his  nose,  the  eyelids  suddenly  puff  up,  so  that  he  is  unaUe  I 
separate  them.  On  pressing  the  part  with  the  fingers,  we  i 
once  perceive  the  peculiar  crackling  caused  by  the  presence  % 
air  in  areolar  tissue.  If  the  patient  abstain  fr^m  blowing  ll 
nose,  the  effused  air  soon  becomes  dispersed,  and  the  sweffillj 
disappears. 

Wounds  of  the  lids  have  already  been  considered.*     They  M 

•  S^e  Injubies  of  the  Face. 
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treated  on  the  common  principles  of  surgery  which  apply 
ler  regions.  The  earef al  surgeon  would  naturally  be  aUve 
e  importance  of  obtaining  the  nicest  adaptation  of  cut 
es  in  parts  so  open  to  observation.  The  yielding  nature 
i  akin  of  the  lids,  and  its  plentiful  supply  of  blood,  offer 
ar  &cilities  for  effecting  close  and  smooth  union  of  wounds 
■ns  of  fine  sutures,  in  applying  which  the  greatest  care 
be  taken  to  avoid  any  irregularity  and  puckering  of  the 


CHAPTER  Xin. 

DISEASES   OF   STBUCTXJBES   WITHIN   THE   OBBIT. 

TUSES  very  dissimilar,  as  regards  their  nature  and  func- 
are  grouped  together  in  the  present  chapter ;  but  they  are 
Te  or  less  concerned  in  supporting  or  imparting  motion  to 
rebalL  The  various  morbid  growths  within  the  orbit, 
canse  displacement  or  impair  the  mobility  of  the  organ, 
K)  here  briefly  noticed. 

PBOTBUSION   OP   THE   EYEBALL. 
(iVop^oflw  ocuU:  OpMTudmo'ptosis  ;  Exophthalmos^ 

ions  causes  may  induce  an  unnatural  prominence  of  the 
Q ;  but  cases  are  sometimes  met  with  in  which  this  promi- 
seems  of  itself  to  form  the  whole  morbid  condition.  The 
lave  a  remarkably  staring  expression,  and  look  as  if  they 
nuch  too  large  for  their  sockets.  The  tarsi  can  be  brought 
ontact ;  the  eyes  themselves  move  freely  in  all  directions, 
ight  is  unaffected.  The  equal  amount  of  prominence  in 
syes,  and  their  unimpaired  ftinctions,  at  once  remove  any 
don  of  orbital  tumour. 

men  of  feeble  and  hysterical  constitution,  and  those  affected 
bronchocele,  are  the  usual  subjects  of  this  deformity,  the 
of  which  is  very  obscure.  Atony  of  the  recti  muscles  has 
nggested ;  and  no  doubt  a  weakened  state  of  these  muscles 
produce  a  certain  amoimt  of  prominence  of  the  eye, 
Duld  be  incompatible  with  its  free  motion.  I  have  never 
jiy  cure  or  benefit  result  from  treatment  in  these  cases  of 
>8is. 

B  2 


excisiug  a  wedge-abapotl  jii 
and  than  onititi^  llie  w. 
Epiihdiat  mMMT  ch^ 
aac,  and  frotn  tliat  point  ^ 

witli   an   trregnlar  out  I 
ec&FC&ljr  perceptible  qt] 
m&dointo  apaat**,  aj  ^ 
BO  as  to  iuelmlt*  itt. 
tray  the  morbid  prowti 
part  of  the  brm!       ^  ^ 
Of  conrse,  the 
combined  with  Uto  lowi ' 


«i&0iit  rttpttir 

»  Iff  imti^tiU* 
■Bci  of  the  nf 
Am*    I  luKfeieail 
»  to  ej^lare  t^e  i 
bodj^  or  for  I 
tlie  fsppc^r  Mil 
t  of  the  ifjiifatiy 


Eeeh^mcMig,*^An    *^' 
the  lids,  popularly  f 
of  a  blow;  but  it  may  • 
from  the  uiiftkilfut 
sJwayft  ijiost  aimtni 
possible;  and  I  kii> 
banded  down  by  tli 
application  of  a  pou 
the  '  black  bryony  * 
tion  of  Ujim*  1   '  ' 

produce  a 
applied  for  a  d.^ 
abeorptioQ  of  tii) 

blow  with  the   ^' 

boil69|  ftdcb  09  1 1 

of  the  orbit-     Ii     ' 

hia  nose,  the  ey<  ' 
sopanite  them.     ' 
onoe  |>eroeivo  tb' 
air  in  an^olar  ti^    ' 
nose,  tbo  effiiteif 
disappears. 


.byencriMu^iflgi 

the  tnof 
fsnt^il,  Tuitil  at 

:  mm  lim  L 

,  lal  eneepbaloitl 

HOB9ra  Ute  glolie 
ritfOQaQy  to  esploie  tb^i 

•flvmognised  by  a  I 
,  i&MM  mMmu 
^mmi  ik^  trtie  nature  of  I 

Jmb  Ihe  orbit  requtres  i 
won  the  eye  Itself  or  i 
jach   Qti    05iL*nifi<in. 
jmi  the  luas^  IB  iimi^j 
I  ii  ftom  the  cairit}'  ofttoj 


Faijmy^BUch  as  ihi^\ 
15  mt^m^  to  b<>  ^ 
;  miih  it  as  a  taj^y. 
twrnhsml  in  ^ritb  ] 
__  amikr  tii^^iie   of 
.^^  fvoUeu  and  livi«l  \  t^] 
^t  and  at  letjgtb  flu 


i:S  OF  THE   OEBIT.  245 

-*-'«l  uv  Ui(»  finger  passed  in  between  the  lids 

•  ■•  T;n)i«.lity  witli  which  these  symptoms  follow 

__..""      ■'    ^'nt*  1<»  distinguish  suppuration  from  the 

"^  '"*.     iJulil  fluctuation  occurs,  the  existence 

•I'lr  I  i>ssu(' of  the  orbit  is  very  obscure;  and  the 

I'UiKiiiros  which  some  surgical  ^vriters  advise 

^         ■  '^w.i'ii  liu?  eyelids  and  the  globe  must  be  very 
:::u-  ii.^v.-  closely  the  eyeball  is  surrounded  with 
,  which  random  incisions  would  endangrer. 
:i;ty  sometimes  succeed  in  safely  opening  a 
>s  ;  but  I  have  known  a  total  division  of  the 
■  :;lt  iVom  an  over  bold  incision. 
ill  the  orbit  is  commonly  the  result  of  caries  or 
K?  denuded  bone  will  be  felt  by  mtroducing  a 
I  iio  opening  by  which  the  i)us  has  been  evacuated. 
'  ss,  even  of  the  acute  and  so-called  phlegmonous 
^'loiily  occurs  in  depressed  and  feeble  subjects,  that 
•'^ritious  diet,  with  a  due  proportion  of  stimidants, 
^ ' '  ■:  I  ted  instead  of  abstinence  and  leeches.     The  bowels 
v;i|:,idly  unloaded,  and  then  narcotics  given  in  doses 
-  - 1'  ^iit  to  soothe  pain  and  induce  sleep.     Bark  and  ammo- 
mi  other  tonics,  will  often  be  needed  in  increased 
•luring  the  free  suppuration,  which  not  uncommonly 
opening  of  the  abscess.     Warm  water-dressing  will 
!  <  lut  the  best  local  application. 

AFFECTIONS   OP   OEBITAL   NERVES. 

{•Viballand  its  appendages  derive  tlieir  sensibility  from 
.  s  of  the  ophthalmic  division  of  the  fifth  nerve,  which  not 
J '.lows  these  parts  with  feeling,  but  also  so  far  influences 
It  »od-supply  that  total  ancesthesia  of  the  nerve  is  followed, 
or  later,  by  deranged  nutrition  of  the  cornea,  and  by 
phenomena  generally  described  as  *  inflammator}\* 
se  phenomena  have  been  already  noticed  in  tlie  Chapter 
g  of  Diseases  of  the  Cornea ;  and  at  present  we  may  con- 
ar  attention  to  those  motory  nei'ves  which  supply  the 
s  of  the  lids  and  globe, — namely,  the  third,  fourth,  sixth, 
ortio  dura '  of  the  seventh,  or  facial, 
orbicularis  palpebrarum  is  supplied  by  the  last-named 
and  when  this  is  paralysed,  the  tarsi  can  no  longer  be 
it  into  contact.  If  the  patient  is  told  to  shut  the  eye,  the 
main  immovable,  if  the  paralysis  is  complete ;  or  i£  it  be 


246  DISEASES  OF  THE  ETE. 


onlj  partial,  a  slight  attempt  at  closure  takes  place.  At 
same  time  the  eyeball  is  rolled  upwards  by  the  action  of 
superior  rectus,  as  if  seeking  in  that  way  the  shelt^  of 
upper  lid.  Sometimes  the  branch  supplying  the  orbicnh 
palpebrarum  is  alone  paralysed,  but  more  frequently  thii 
affected  in  common  with  the  other  facial  muscles. 

The  orbital  nerves,  it  will  be  remembered,  are  distributed 
follows :  the  third  to  the  levator  palpebrse,  the  superior,  infiri 
and  internal  recti,  and  inferior  oblique  muscles ;  and  also  to 
iris,  through  the  mediimi  of  the  ophthalmic  ganglion.  ' 
fourth  nerve  supplies  the  superior  oblique,  and  the  sixth 
external  rectus. 

It  is  not  necessary  that  all  the  muscles  supplied  by  one 
these  nerves  should  be  affected  at  the  same  time,  or  to 
same  extent ;  but  for  the  sake  of  illustration  we  will 
cases  in  which  the  various  ner\'es  have  wholly  lost  their  moto 
function. 

The  following  are  the  symptoms  of  paralysis  of  the  third 
The  upper  lid  hangs  motionless,  and  is  in  contact  with  thelori 
one  (ptosis).    On  lifting  it  we  find  the  globe  abducted,  so  ft 
the  cornea  is  turned  towards  the  temple.  The  patient  can  din 
the  eye  still  farther  outwards,  but  neither  inwards,  upwards, 
downwards.  The  pupil  is  dilated  and  fixed,  and  on  that  acGOi 
vision,   especially   for   near   objects,    is    somewhat   impaiid 
although  the  optic  nerve  and  retina  may  be  wholly  nnaflfocM 
By  looking  through  a  small  aperture  vision  becomes  perfect.   1 
the  patient  looks  with  both  eyes  at  objects  placed  on  that  wi 
of  him  towards  which  the  affected  eye  is  abducted,  they  appd 
single;  while  objects  in  the  other  direction  appear  double.   1 
all  the  branches  of  the  third  nerve  are  paralysed,  the  inftrii 
oblique  muscle  of  course  ceases  to  act,  and  the  superior  obUqi 
having  no  antagonist,  rotates  the  globe  on  its  antero-posten 
axis,  and  hence  vertical  objects  seen  with  the  affected  eye  appei 
oblique. 

If  the  sixth  nerve  alone  be  paralysed,  the  eye  is  turned  i 
wards.  This  inversion  can  be  increased  at  will,  and  the  eye  Ci 
be  freely  moved  upwards  and  do^vnwards  ;  the  pupil  is  of  nai 
ral  size  and  active,  and  the  upper  lid  retains  its  motions  uid] 
paired.  If  the  patient  looks  at  objects  on  that  side  towai 
which  the  eye  is  inverted,  they  appear  single ;  biit  objects  in  i 
other  direction  are  double^ 

Paralysis  of  the /owr/A  nerve  is  much  less  common  than  eitl 
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be  two  forms  already  mentioned,  and,  on  account  of  the  very 
it  cbange  it  causes  in  the  position  of  the  eye,  is  very  diffi- 
of  detection.  The  paralysis  is  chiefly  to  be  recognised  by 
abjeetiYe  phenomena.  If,  for  instance,  the  patient  with  both 
open  fixes  his  attention  on  some  straight  line  on  the  ground, 
le  edge  of  a  gravel-walk,  or  the  curb-stone  of  a  foot-pave- 
b^  he  sees  two  lines,  one  in  its  real  position,  and  the  other 
ing  with  it  a  more  or  less  acute  angle.  If  with  both  eyes 
toks  at  a  near  object,  such  as  a  large  capital  letter,  at  such  an 
e  that  it  appears  double,  the  image  perceived  by  the  affected 
nill  incline  fix)m  the  perpendicular,  and  its  lines  cannot  be 
ght  parallel  to  those  seen  by  the  sound  eye,  unless  the 
mi  inclines  his  head  to  one  side.  The  letter  T  or  a  +, 
ontaining  right  angles,  are   good   forms   for   testing  the 

le  treatment  of  paralytic  affections  of  the  orbital  nerves 
t  be  based  on  a  careful  investigation  into  the  symptoms  of 
.  individual  case,  for  the  causes  of  paralysis  may  be  very 
ms.  Slow,  and  eventually  total,  paralysis  of  one  or  all  the 
68  which  enter  the  orbit  may  depend  upon  chronic  changes 
le  brain  itself,  or  the  dura  mater,  the  growth  of  tumours, 
me  of  bone,  &c.  Sudden  paralysis  may  follow  apoplectic 
km  or  other  injxuT'  to  the  cerebral  structure,  or  may  depend 
I  rheumatic  inflammation  of  the  fibrous  tissues  immediately 
Dfonding  and  investing  the  nervous  trunks. 
r  course  the  prognosis  would  vary  greatly  accordingly  as  one 
DOther  of  these  causes  had  induced  the  paralysis.  In  the 
of  chronic  brain-disease,  or  the  growth  of  intracranial  tu- 
n,  the  treatment  could  be  only  palliative.  The  probability 
icoveiy  in  cases  of  apoplexy  would  depend  upon  the  extent 
le  extravasation. 

'  one  or  more  of  the  orbital  nerves  were  suddenly  paralysed, 
at  the  same  time  other  parts  of  the  body  were  affected  with 
of  motory  power,  while  the  brain  itself  gave  evidences  of  its 
le  circulation  being  disturbed, — there  would  be  compara- 
y  little  chance  of  the  orbital  muscles,  recovering  their  func- 
But  if  the  paralysis  were  so  completely  limited  to  one 
be  orbital  nerves  as  to  render  it  probable  that  only  some 
lie  vessel  in  the  course  of  the  motor-tract  had  given  way, 

rhe  uae  of  the  oblique  muscles  appears  to  be  to  maintain  the  eyeballs  in 
i  pontion  that  their  vertical  diameters  may  be  always  kept  parallel  to  each 
drniDfir  lateral  inclination  of  the  head. 
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and  had  involved  the  adjacent  brain-fibres,  the  absence  of 
other  cerebral  symptoms  would  warrant  the  hope  that  o 
siderable  improvement,  or  even  complete  recovery,  mi^ht  t 
place. 

By  far  ihe  most  hopeful  cases  are  those  where  the  pi 
lysis  of  the  orbital  nerve  can  be  traced  to  rheumatism ;  a 
a  well-directed  treatment  of  the  general  rheumatic  diaih 
will,  in  all  probability,  restore  the  affected  nerve  to  a  hea 
condition. 

This  seems  to  be  the  most  fitting  place  for  saying  a  fewir 
about  the  affection  termed  Mydriasis ;  for  although  its  man: 
tation  is  wholly  in  the  iris,  yet  the  morbid  appearance  is  cai 
by  a  loss  of  motory  power  in  certain  branches  of  the  i 
nerve. 

In  Mydriasis  the  pupil  is  dilated  and  immovable ;  andafli 
a  condition  is  attended  with  some  indistinctness  of  sight,  itc 
gives  rise  to  extreme  alarm,  and  is  regarded  as  a  symptoi 
*  Amaurosis.'  A  simple  experiment,  however,  suffices  to  cb 
mine  the  real  nature  of  the  case.  Let  the  patient  supplj 
want  of  a  contracted  iris  by  looking  through  a  small  apeii 
such  as  a  pinhole  in  a  card  held  close  to  the  eye.  If  the  cai 
one  of  Mydriasis — dilated  pupil,  with  a  sound  retina — he 
see  perfectly ;  but  if  the  retina  be  affected,  the  aperture 
either  be  quite  useless,  or  at  the  utmost,  afford  very  little  ai 
ance. 

The  treatment  of  Mydriasis  is  not  easily  reduced  to  pi 
rules»  as  the  affection  may  originate  in  various  ways.  Ezl 
tion  of  nervous  energy,  dyspepsia,  intestinal  irritation 
worms,  &c.,  rheumatism — all  seem  in  turn  to  be  the  ezo 
cause.  Tonics,  alone  or  in  combination  with  purgatives 
chicum,  strychnine,  as  an  internal  medicine,  or  applied  '  ei 
mically,'  powdered  ergot  of  rye,  snuffed  up  the  nostril  o 
affected  side, — all  these  and  other  means  have  been  emp 
with  but  little  success.  The  discovery  of  the  remarkable 
perty  of  the  Calabar  bean  has  at  once  placed  at  our  comnu 
substance  which  induces  contraction  of  the  pupil  as  compi 
as  atropine  dilates  it ;  but  I  have  not  met  with  a  case  d 
mydriasis  in  which  the  Calabar  bean,  howev^  efficacious  i 
time,  has  produced  a  permanent  cure.  It  is  best  used  byi 
of  little  disks  of  gelatine,  on  the  principle  invented  by  Strec 
for  the  application  of  atropine. 

A  very  contracted  and  immovable  state  of  the  pupil  is  deai 
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It  aome  writers  under  the  name  Myosisy  but  it  is  seldom  met 
mk  us  a  simple  and  independent  affection.  Some  persons  who 
ktoe  natnrallj  yerj  small  pupillary  apertures  enjoy  such  excel- 
Mt  sight,  that  we  must  be  cautious  how  we  call  such  a  state  of 
fci  popils  morbid.  Extreme  contraction  of  the  pupil,  however, 
IS  symptom  of  irritation  of  the  sympathetic  nerve ;  and  it 
■■Id  therefore  induce  the  surgeon  carefully  to  examine  the 
Pbdition  of  this  nerve  in  the  neck,  as  being  possibly  pressed 
tan  and  irritated  by  some  tumour  or  morbid  growth. 

STRABISMUS. 

I  various  forms  of  mal-position  of  the  eyeball  just  noticed, 

ig  upon  more  or  less  sudden  paralysis  of  the  ocular 

might,  according  to  strict  etymology,  be  classed  under 

ittw;   but,  practically,  the  term  is  restricted  to  those 

cases  in  which  habitual  mal-position  results  from  irre- 

•  action  of  either  the  internal  or  external  rectus.     The  de- 

itj  may  be  defined  as  a  faulty  position  of  the  eyes,  whereby 

ite  image  falls   upon   each   macula   lutea,  when  the 

it  endeavours  to  direct  both  eyes  to  one  object  at  the  same 

ftbismus  may  be  either  convergent  or  divergent     In  the  for* 
ase  the  eye,  or  eyes,  will  be  directed  towards  the  nose :  in 
i  latter  case  towards  the  temple.     The  strabismus  is  termed 
i  *  if  one  eye  only  is  misplaced,  and  *  double  '  when  both 
I  converge  or  diverge.    In  many  cases  which  ordinarily  ap- 
*  as  double  strabismus,  one  eye  becomes  perfectly  straight 
ver  the  patient  fixes  his  attention  on  an  object ;  and  the 
I  which  thus  for  a  time  acquires  a  normal  position  will  be 
.  to  have  the  stronger  powers  of  vision. 
I  other  instances  of  double  strabismus  both  eyes  maintain 
inverted  position,  even  while  the  patient  is  intently  ob- 
an  object;  but  if  the  surgeon  suddenly  closes  one  of 
t  convergent  eyes,  the  other  at  once  becomes  straight,  re- 
its  inversion  as  soon  as  the  other  eye  is  opened. 
f  Bonders  has  shown  that  in  the  great  majority  of  instances 
it  strabismus  is  associated  with  hypermetropia ;  and 
I  divergent  form  with  myopia.     Divergent  strabismus  how- 
IB  raze,  except  as  a  consequence  of  considerable  loss  of 
t/^  in  one  eye,  persisting  for  several  years. 

cause$  of  strabismus  are  very  various.    When  existing 
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tai  inYented  for  diyiding  the  muscle,  are  now  for  the  most 
Bft  forgotten ;  as  are  also  the  unseemly  disputes  about  prioriiy 
faifling  discoYeries,  and  the  exaggerated  accounts  of  the  uni- 
taft  success  which  was  stated  to  have  attended  the  practice  of 
ftttin  strabismus  operators. 

Dhe  defects  of  this  earliest  form  of  operation  were  a  too  great 
MiBtion  of  the  ocular  conjunctiva,  inducing  a  subsequent 
nction  of  the  semilunar  fold,  and  an  over  weakening,  amount- 
r  sometimes  to  utter  loss  of  action,  in  the  divided  muscle. 
Wb  still  occasionally  meet  with  a  fixed  and  leering  eye  which 
■lb  the  period  of  the  first  introduction  of  the  operation  in 
bO;  when,  without  the  ophthalmoscope  to  facilitate  dia- 
Mis,  every  tyro  fancied  himself  competent  to  cure  a  squint. 
Ebe  deformity  arising  from  retraction  of  the  semilunar  fold 
■ow  in  a  great  measure  obviated  by  sub-conjunctival  division 
Hie  muscle.  The  lids  are  kept  asunder  with  a  spring  specu- 
%l  and  an  assistant  draws  aside  the  globe,  by  nipping  up 
li  the  forceps  a  little  fold  of  loose  conjunctiva  near  the  margin 
tiie  cornea,  at  the  opposite  side  to  that  on  which  the  muscle 
Id  be  divided.     Supposing  the  internal  rectus  to  be  chosen 

operation,  the  surgeon,  with  scissors,  divides  the  ocular 
gimctiva  horizontally,  on  a  level  with  the  lower  edge  of  the 
Siea,  and  extends  the  incision  towards  the  semilunar  fold. 
ta  he  snips  through  the  sub-conjunctival  tissue,  and  having 
■rly  exposed  the  sclerotic,  slides  upwards,  between  it  and  the 
itus,  a  curved  director.  This  serves  to  raise  the  muscle  and 
ifa  its  fibres  tense,  and  then  with  scissors  the  muscle  is 
rcfolly  cut  through,  close  to  its  insertion  into  the  sclerotic. 
OB  section  of  the  muscle  cannot  be  completed  at  a  single 
rite,  but  requires  repeated  use  of  the  scissors,  so  that  no 
tes  may  be  left  undivided. 

While  this  sub-conjunctival  operation  through  a  horizontal 
temal  wound  obviates  the  retraction  of  the  semilunar  fold,  it 
rdves  the  risk  of  an  imperfect  division  of  the  muscle,  which 
not  exposed  to  the  view  of  the  surgeon.  A  careful  explora- 
fltt  with  the  blunt  hook  or  director  must  be  made  to  detect 
y  undivided  fibres,  before  the  spring  spec\ilum  is  finally 
thdrawn. 

Graefe  divides  the  conjunctiva  a  little  below  the  equator  of  the 
)be  and  a  few  lines  from  the  cornea,  almost  over  the  insertion 

the  tendon;  exposes  the  sclerotic  just  enough  to  pass  a 
rved  blunt  hook  beneath  the  tendon,  which  is  drawn  well  into 
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>  enlmrgemeniB  which  call  for  removal,  on  account  of  the 
tliey  occasion,  are  chiefly  staphjlomatous  projections 
cofBea  or  the  sclerotic.     Under  the  former  term  are 
Donlj  incloded  projections  which  have  really  little  or  no 
I  tissue  within  them,  being  formed  of  the  iris  coated  over 
kfibroos  tissue,  after  the  true  cornea  has  been  partially  or 
destroyed  by  idceration  or  sloughing.      The  sclerotic 
flomata,  as  they  are  called,   are   produced   by  gradual 
and  distension  of  the  weakened    fibres  of  the  part 
ccmnulation  of  aqueous  humour  or  of  serum.     In  some  of 
cases  the  eyeball  acquires  a  very  large  size,  and  is 
unsightly,  on  account  of  the  dark  leaden-coloured 
of  the  sclerotic,  and  the  large  tortuous  veins  which 
orer  it.    Wlien  the  cornea  has  been  extensively  des- 
by  sloughing  or  ulceration,  it  very  conimonly  happens 
;  the  lens  escapes  through  the  breach  ;  when  this  does  not 
jlaee»ibe  lens  frequently  becomes  filled  with  a  deposit 
of  lime,  and  tliis  earthy  mass,  by  pressing  against 
i  cQiaij  processes  and  iris,  often  causes  severe  neuralgia.     In 
a  staphyloma,  therefore,  tlie  opening  should  be  made 
Ij  large  to  allow  the  lens,  if  stiU  existing,  to  escape* 
t  opeiuting,  the  lids  must  be  held  apart  with  a  spring  spe- 
or  the  fingers  of  an  assistant.     The  surgeon  then  passes 
^knife  through  the  staphyloma,  and  fonns  a   flap, 
I  lie  seizes  with  a  forceps,  and  removes  with  a  second 
\  of  the  knife ;  if  the  lens  presents  at  the  opening,  it  is  to 
ckly  tilted  out  with  a  scoop,  and  then  the  lids  are  in- 
to be  closed,  and  a  cold  sponge  applied  firmly  over 
This  immediate  pressure  is  the  moat  likely  means  for 
haemorrhage  from  the  enlarged  choroidal  vessels, 
aometimes  give  way  the  moment  the  fluid  contents  of 
iAe  have  escaped.     Moderate  pressure  should  be  kept  up 
risk  of  bleeding  has  gone  by,  and  then  water-dressing 
Llie  the  ooly  application  required  till  the  parts  are  healed. 
tion  of  the  globe  left  after  the  excision  of  a  staphyloma 
sbrinks  to  a  nodule,  and  as  soon  as  this  has  ceased  to 
r,  an  artificial  eye  may  be  applied. 
in  conseqiience  of  the  sudden  removal  of  the  pressure 
;  iiie  accumulated  fluids  of  the  globe  had  been  exerting  on 
1  and  retinal  vessels,  the  latter  give  way,  and  blood 
\  and  distends  the  cavity  of  the  sclerotic,  extreme  pain  is 
ns!iilf^  and  it  may  even  be  thought  desirable  at  once  to 
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extirpate  all  that  remains  of  the  globe,  with  the  Tiew  oC 
venting   future   suffering.      With   the  object  of 
better  stump  on  which  to  wear  an  artificial  eye,  CSritchctt 
modified  the  operation  for  staphyloma  as  follows.    He 
several  cur^^ed  needles  armed  with  threads  through  the 
tie,  above  the  base  of  the  staphyloma,  quite  into  the 
chamber,  and  brings  out  their  points  at  the  opposite  o 
the  projection.     He  then  cuts  away  an  elliptical  portion 
the  front  of  the  mass,  draws  the  ligatures  quite  through 
ties  them  in  knots,  which  then  lie  just  across  the  line  of 
closed  incision.* 

Total  extirpation  of  the  eyehalL — This  operation,  except 
malignant  disease  exists,  shoidd  never  be  resorted  to^  lo 
as  any  sight  remains  in  the  organ;   unless  it  should 
irritable  as  to  lead  the  siu-geon  to  fear  that^  by  spuia^ 
the  sight  of  the  fellow-eye  may  be  endangered. 
witliin  due  limits^  and  not  undertaken  through  a  moiUd 
of  operating,  extirpation  of  the  eyeball  is  a  ready  men 
relieving  patients  whose  whole  system  may  have  become 
paired  by  long-continued  neuralgia,  arising  from 
the  globe,  or  lodgment  of  foreign  bodies  within  its  cavitj. 

The  operation,  which  was  formerly  effected  bj  scoopiiig 
all  the  contents  of  the  orbit,  has  been  greatiij 
the  adoption  of  Bonnet's  method,  in  which  the  globe 
removed.     A  circular  incision  is  made  through  the 
and  ocidar  fascia,   and  then   each  muscle  of  the  ^eball 
successively  divided  close  to  it43  insertion,  and  the  optic 
just  before  it  pierces  the  sclerotic. 

The  operation  is  usually  performed  by  raising  with  a  hook 
the  tendons  of  the  ocular  muscles,  and  dividing  them 
cutting  through  the  optic  nerve. 

I  i)refer  the  following  plan,  as  simpler  and  more 
Having  inserted  the  spring  speculum  between  the  lids, 
made  with  curved  scissors  the  usual  circular  incision  of  ito 
conjunctiva,  I  grasp  the  external  rectus  and  its  eunoandiif 
tissue  with  a  forceps,  and  snip  them  through;  an.assistutih 
once  seizes  the  cut  tendon  close  to  its  insertion,  and  drawl  ^ 
eye  inwards.  By  sliding  one  blade  of  the  scissors  under  ft* 
superior  oblique  and  rectus  muscle,  they  can  be  divided,  wi- 
then  the  inferior  rectus.      The  optic  nerve  is  next  fodglfi 
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igh,  and  the  globe  starts  forward.  A  few  strokes  of  the 
am  divide  the  inferior  oblique,  internal  rectus,  vessels,  and 
8  of  areolar  tissue,  and  the  operation  is  completed.  Cold 
r  and  exposure  to  the  air  suffice  to  arrest  the  bleeding,  and 
water-dressing  is  all  that  is  required. 


U8E   OP  CHLOBOFOSM   UST   OPHTHALMIC   SUBOEBY. 

e  may  regard  chloroform  under  two  aspects  :  as  saving  the 
nt  fiom  pain,  and  as  facilitating  the  manipulations  of  the 
eon.  Now  it  is  well  known  that  operations  performed  on 
^obe  itself  cause  little  pain,  and  last  but  a  very  short 
•  Those  on  the  lids,  involving  as  they  do  the  wounding  of 
f  are  of  course  more  painful ;  but  none  of  them  are  in  this 
Bet  comparable  to  the  larger  operations  of  general  surgery ; 
tliere  are  few  adults  who,  if  properly  informed  as  to  the 
nature  of  such  operations  as  those  for  cataract,  artificial 
1,  and  strabismus,  will  not  readily  undergo  them  without 
aid  of  ansesthetics.  There  are,  however,  many  timid  and 
008  persons  who  are  quite  unable  to  go  through  the  opera- 
I  for  artificial  pupil  and  strabismus  except  under  chloro- 
ly  and  very  few  without  its  aid  can  encounter  extirpation  of 
ejebalL  It  is  also  occasionally  necessary  to  induce  insensi- 
j  in  order  to  examine  eyes  rendered  irritable  by  disease,  or 
he  presence  of  foreign  bodies.  In  children  all  ophthalmic 
ations  are  greatly  facilitated  by  the  use  of  chloroform,  and 
e  can  hardly  be  performed  mthout  it. 

r  a  perfectly  passive  condition  of  the  eye  is  so  desirable 
ing  the  delicate  operation  of  flap-extraction,  one  would 
irally  expect  to  find  chloroform  peculiarly  indicated  in  such 
106.  But  it  forms,  I  think,  a  special  exception,  for  the 
iwing  reasons.  We  have  already  seen  (p.  186)  that,  when 
operation  of  extraction  has  been  properly  performed,  a 
lessfol  result  chiefly  depends  upon  the  rapidity  with  which 
m,  of  the  corneal  wound  can  be  effected.  Now,  with  ever}- 
antion  in  the  administration  of  chloroform,  it  will  occasion- 
induce  sickness ;  and  the  effort  of  vomiting  may  cause 
vitreous  body  to  escape  through  the  opening  just  made  in 
cornea,  thus  inducing  prolapsus  iridis,  with  all  its  conse- 
it  irritation  and  hindrance  to  union  of  the  wound.  But, 
I  without  assuming  so  extreme  a  case,  we  shall  find  a  very 
>Tis  objection  to  chloroform  in  the  nausea  and  disrelish  for 
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food  which  often  follow  its  hihalation,  whereby  the  nu 
and  reparative  i)Ower  of  the  cornea  become  impaired  < 
the  critical  twenty-four  hours  immediately  sncceeding  tkc 
tion. 

JAMES  JMOLi 


DESCKIITIOX  OF  rL.VTES. 

Tlie  more  experience  one  lins  bad  with  tbo  oplitbalmoacope^  tiM  i 
fvvU  the  impo.4fiiibility  of  illustRiting  by  any  biuglc  drawing  the  nom 
nf  the  eye.     So  ninny  varintions  of  form  and  colour  ore  compatiUsiift|i 
f^i^bt,  that  sucb  a  single  drawiusr  can  merely  ser\'o  as  a  xongii  bik  "^ 
Avbat  a  beginner 'with  the  opbthahnuiK;opf  is  to  look  for  in  lusfiziti 
tiiins. 

Plate  I.,  fig.  1. — A  plan  of  the  bealtliy  fundus  of  the  eye  in  apemM 
complexion.     The  optic  ner\e  and  the  yellow  gpot  arenot  zeallytDk'' 
tit  one  vii'W,  ns  they  are  here  represented/   To  see  the  former  the  auigW 
t'll  tbe  patient  to  turn  the  eve  a  little  inwards :  but  to  look  dincflrlnl 
when  the  yellow*  f^pot  is  to  be  examint^l.    In  persons  of  fair  ttAUiyiiM 
site  of  thesnot  ii«  usually  marked  by  a  tint  iHodder  than  that  of  the  b^^^^ 
rt'tinn,  and  it  is  not  crossed  by  any  large  nrterv  or  vein.     The  fnaw  M 
riirht  eye,  which  is  here  represented,  is  shown  reversed,  as  in  tie  ■ 
cxnniination,  sn  thait  the  yellow  spot,  which  is  really  external  totheopliBl 
appears  to  its  inner  side.  *  (See  p.  '24.) 

J'ig.  2. — This  is  a  diagram,  not  a  drawing  from  nature.  It  shows ibU 
mnnnor  Uic  abrupt  curving  of  the  vesi>el8,  the  concave  form  of  the  OflS^^ 
iind  the  grt\v  tint  which  the  latter  Kmietinies  assumes  in  the  veiyiir' 
stage  of  true  glaucoma,  or  of  grey  atrophy  of  the  optic  nerve.  Sndili 
in  the  nen'e  as  is  here  shown,  in  respect  of  its  outline,  its  concsin^f* 
colour,  would  only  be  met  with  when  disease — such  as  chronic  ^•■■Jl 
piimnry  grey  atrophy— had  existed  a  long  time.  Tun-ing  of  the  vwmMjI 
n  much  less  extent  than  is  here  sliown,  and  with  less,  if  any,  change  rf*'^'^^ 
the  disk,  is  met  with  during  the  preliniiniiry  stage  of  glaucoma.  TbAt^ 
during  the  acute  stage  of  an  attack  cnnnct  be  depicted,  because  the  i 
the  corneal  epithelium,  and  tht>  cloudiness  of  the  vitreous  htuiKm^ 
neeompany  that  condition,  prevent  a  clear  view  of  the  fundus  being  (^ 
iMr.  TUirgess  is  not  responsible  for  these  two  figures,  which  are  fiwn  i 
of  my  own. 

Plate  II.,  fig.  1,  shows  numennis  patches  of  absorbed  choroid,  with  J 
deposits,  from  u  woman,  aged  thirty-eight,  who,  eight  or  nine  yeusl 
sutVered  from  syphilis.     (See  p.  107.)  ^ 

Fig.  2. — Extreme  pifrmentation  of  the  retina  in  a  man  of  fifty,  who  wn^ 
blind  fn^m  *  retinitis  pigmentosa,*  which  had  been  gradually  advaoong  *^ 
childhood.  The  two  eyes  were  almost  exactly  alike.  The  optic  wrt*  J 
pale;  and  the  retinal  vessels  were  ven*  much  diminished  in  size.    (SeetJ^ 

riate  III.,  fig.  1,  is  intended  to  show  the  appearances  presented  of 
choroidal  vessels  when  they  are  expoa^ed  to  view  by  the  absence  of  t^?^ 
of  cells  which  in  a  healthy  state  is  int*'rposed  between  tho  choroid  p4- 
retina.  In  this  tigure  isolated  patches  «)1'  this  layer  are  still  to  beaaeii^^ 
choroidal  vessids  are  reprcsentea  as  rather  too  uuiVorm  in  sisse,  butthareW 
set  me.^hes,  with  tho  inter\ening  massrs  of  black  pigment,  present  ft  9^ 
contrast  to  the  long  isolated  vessels  of  the  retina.     (See  p.  26.)  ^v 

Fig.  2  shows  verv  well  the  homogeneous  white  disk  and  contracted t*P 
of  an  optic  nerve  wliich  has  undei-gone  '  white  ntrophy/     (See  p.  124) 
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DISEASES  OF  THE  EAR. 


diaeaaes  of  the  Ear  naturally  divide  themselves  into 
three  classed^  in  conformity  with  the  anatomical  structure 
organ — those  of  the  external,  of  the  middle,  and  of  the 
The  first  class  includes  the  affections  of  the 
and  of  the  external  meatus ;  the  second,  those  of  the 
tjmpani,  tympanum^  mastoid  cells,  and  Eustachian 
with  the  adjacent  regions  of  the  throat;  the  third  em- 
the  difleases  of  the  labyrinth  and  of  the  auditory  nenrous 
wo  far  ajs  it  comes  within  the  reach  of  our  investiga- 
In  addition  to  these,  certain  diseases  not  capable  of  strict 
defiiiitioD,  and  the  effects  produced  upon  the  brain  and 
organs,  chiefly  the  lungs,  by  inflammation  commencinfj 
the  ear,  will  require  description. 


I.  Ajtections  op  the  Extebhal  Eae, 


iuma, — The  surgeon  is  occasionally  consulted  for 
malformations  of  the  ear.  These  vary  in  extent  from 
absence  of  the  meatus  and  it«  appendages  on  the  one 
the  presence  of  a  double  set  of  orgiuis  on  the  otlier. 
freqaent  malformation  is  an  imperfect  development 
meatus  and  auricle;  the  former  being  reduced  to  a 
miit  in  the  temporal  bone,  and  the  latter  existing  only 
slight  fold  of  the  integiunent.  The  tympanum  also,  in 
of  these  cases,  is  merely  rudimentary^  consisting  of  an 
aperture  a  few  lines  in  diameter,  and  the  ossicula  are 
or  l^ms  defective*  Sometimes  a  single  bone,  resembling 
of  birds  and  reptiles,  takes  their  place.  The 
is  in  these  cases  most  frequently  normal,  and  a 
asnonut  of  hearing  is  usually  present;  often  it  is  so 
to  enable  the  patients  to  perform  useful  duties. 
» part  extensive  deformity  is  present,  from  absence 
;  of  other  portions  of  the  skull,  as  the  malar  bone,  or 
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the  zygoma ;  and  the  orifice  of  the  meatus  may  seem 
very  much  anterior  to  its  normal  position.  Operatir 
ceedings  have  not  been  found  beneficial  in  these  cases, 
those  in  which,  with  a  more  or  less  perfectly  formed  a 
the  cartilaginous  portion  of  the  meatus  is  also  perfect  bt 
in  a  cul  de  sac.  The  bone  beneath  is  generally  found 
In  another  class  of  cases,  however,  in  which  the  de 
confined  to  a  contraction  of  the  meatus  at  its  orifice,  firom 
ing  back  of  the  tragus,  or  projection  forwards  of  the  anti 
efficient  assistance  can  be  rendered  by  the  prolonged  xu 
tube  adapted  to  the  size  of  the  canal;  or  excision  of  a  ] 
of  the  offending  cartilage.  Congenital  closure  of  the  ] 
by  a  false  membrane,  sometimes  superficial,  sometimes 
seated,  near  the  membrana  tympani,  is  said  to  have  oa 
and  to  have  been  remedied  by  the  division  of  the  str 
followed  by  the  introduction  of  tents. 

Supernumerary  auricles  are  sometimes  met  with,  g 
fi*om  the  sides  of  the  neck. 

In  the  ninth  volume  of  the  TrmiMctims  of  the  Pathoiogietd  Sod 
Birkett  relates  a  case  of  this  kind.  The  stnictures  consisted  partly  of 
like  the  lobe  of  the  ear,  and  partly  of  fibro-cartilage,  the  shape  of  wh 
sembled  more  or  less  closely,  in  parts,  that  of  the  proper  auricle ;  and  it 
wore  the  same/  They  were  excised  without  difficulty,  and  appearc 
merely  cutaneous  appendages,  not  extending  more  deeply  than  the  fibn 
platysma  myoides. 

Injuries  of  the  auricle,  and  the  lodgment  of  foreign  be 
the  meatus,  wiU  be  found  treated  of  in  the  essay  on  Is 
OP  THE  Face. 

The  auricle  is  subject  to  various  cutaneous  affectums,  1 
impetigo,  pemphigus ;  but  the  most  important  are  chroni* 
pelas  and  chronic  eczema.  Both  these  conditions  are  m< 
quent  in  women  past  middle  age,  though  the  latter  is  al 
with  in  children.  In  chronic  erysipelas  the  entire  auri 
comes  greatly  thickened,  so  that  its  outline  is  almost  lost 
skin  is  red,  dry,  and  hard,  and  covered  with  desquamatu 
dermis.  The  swelling  encroaches  on  the  meatus,  the  or 
which  is  narrowed  and  frequently  obstructed  with  epic 
There  is  constant  itching,  but  not  much  pain,  though  thi 
are  tender.  Sometimes  the  affection  dates  from  a  pi 
attack  of  acute  erysipelas,  extending  over  the  side  of  the 
sometimes  it  seems  to  be  local  from  the  first.     The  h( 
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«ljr  deranged*     The  treatment  consists  firsi  in  cleaoli- 
the  disconti^mance  of  wrappings,  and  free  exposure  of  the 
.  to  the  air.     When  the  inHainmatory  thickening  and  iiTi- 
.  mre  considerable,  poultices  may  be  applied  at  night,     A 
use  of  astringent  lotions  is  needed  to  restore  thu 
ii(Ctioa  of  the  skin.     A  solution  of  nitrate   of  silver 
I* — 3j.  to  5j\),  used  alternately  with  others,  has  consider- 
Glycerine  is  often  very  soothing ;  or  the  ear  mar 
with  collodion,  renewed  daily*     The  constitutional 
it  ahoxild  be  conducted  on  the  usual  principles.    Debility 
uerally,  but  by  no  means  always,  present.     A  permanent 
iou  of  the  meatus  sometimes  results  from  this  disease* 
may  be  mitigated  by  wearing  a  small  silver  tube 
aly  fitted  to  the  parts. 
L  chronic  eczema  the  auricle  presents  less  thickening  than 
Imst-mentioned  affection;  but  it  is  considerably  swollen, 
more  nr  less  with  brown  or  yellow  crusts,  and,  when 
mxe  not  present,  exudes  a  watery  fluid*     A  similar  erup- 
generally  present  on  the  scalp,  or  on  other  parts  of  the 
The  diseased  condition  mostly  extends  into  the  meatus, 
[aMne  or  less  deafness  is  present.     It  is  attended  with  great 
f.     The  membrane  is  generally  somewhat  reddened  and 
The  irealment   is  the   same   as   for  other  forms  of 
but  the  meatus  should  be  well  sjTixiged  out  with  warm 
*  fireqoenUy,  to  prevent  discharge  from  aeenmulating  within 
in  the  later  stages  of  the  disease  may  be  washed  with  a 
I  of  the  nitrate  of  silver,  or  with  citrine  ointment  diluted 
i  glycerine  or  almond  oil*     If,  after  the  eruption  has  ceased, 
remain  any  degree  of  hardness  of  hearing,  dependent 
a  tl  '  *      "sc^of  the  membrana  tympani,  the  case  would 
witt  'her  class  of  affections — those  of  the  middle 


liy  deposits  are  met  with  in  the  aimcle  f  and  congestion 
}  lairtilage,  arising  from  the  same  cause,  is  sometimes  met 
ExcoriaiionB  are  not  uncommon  in  children ;  but  they 
Itemdily  cored  by  cleanliness,  with  or  without  mild  astringent 
Great  care  should  be  taken  to  dry  the  ears  and  hair 
after  washing.  In  inflammatory  affections  of  the 
eie  or  meatna  the  glands  beneath  the  angle  of  the  jaw 
grmlfy  become  somewhat  swollen  and  tender;  occasionally 
ntstion  occnrs  in  them.  Paralysis  of  the  facial  nerve  may 
it  from  their  pressure* 
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Tumours  of  the  auricle. — Of  these  three  chief  forma  have  bi 
described : 

1.  A  fibrous  growth  of  great  hardness,  forming  in  the 
laginoas  portion,  and  giving  rise  sometimes  to  great 
yenieuce.   This  is  rare  in  England,  bnt  in  the  American  Je 
of  Medical  Science  for  October  1860,  it  is  stated  to  be 
more  common  in  negroes.    Fibrous  tomonrs  also  form  in 
lobe,  aronnd  the  hole  from  which  the  ear-ring  is  suspended, 
either  case  they  are  easily  removed. 

2.  Cystic  disease.  Under  this  name  two  distinct  afibctii 
have  been  described :  one  consisting  of  a  sac  containing  a  jjk 
tenacious  substance,  the  other  being  an  infiltration  of  the  til 
of  the  auricle  with  a  sanguinolent  fluid.  The  latter  is  the 
ease  met  with  so  frequently  in  the  insane,  known  xmiat 
name  of  hsematoma  auris.  Whether  this  afection  arises  f 
injury  is  still  a  matter  of  discussion  among  those  who  1 
charge  of  the  insane.  For  treatment.  Dr.  Thumam  (as 
by  Mr.  Toynbee)  recommends,  in  the  acute  stage,  *  the  u 
evaporating  lotions ;  at  the  end  of  a  week  or  two  a  seton  di 
be  passed  through  the  long  axis  of  the  swelling,  and  the 
tents  pressed  out.  Under  the  use  of  the  seton  the 
gradually  subsides.'  In  the  treatment  of  the  ordinary  cysts 
Wilde  recommends  that  they  should  be  laid  freely  open, 
dressed  from  the  bottom  with  lint. 

8.  Steatomatous  and  fatty  tumours  are  also  met  with  in 
auricle,  as  well  as  a  pendulous  state  of  the  lobe,  which 
reach  an  extreme  degree,  especially  if  goitre  be  present.  \ 
part  is  also  subject  to  nsevus,  which  may  lead  to  its  destrad 
to  a  greater  or  less  extent ;  and  erectile  tumours  have  been 
with  in  it,  causing  hsemorrhage.  For  the  treatment  of 
latter  aflfection,  reference  may  be  made  to  the  section  on  1 
CULAB  TuMOUBS  in  vol.  i.  p.  541 . 


n.  Affections  of  the  Extebnal  Meatus. 

In  some  cases  in  which  this  passage  is  wide  and  shorty, 
greater  part  of  it  and  the  membrana  tympani  can  be  ezamn 
by  placing  the  patient  in  a  good  light,  and  gently  elevating 
helix  with  one  hand,  while  the  tragus  is  drawn  forwaxd  l 
the  other.  For  the  most  pai-t,  however,  this  is  not  pofld 
and  a  speculum  is  necessary.    The  best  form  is  a  silver  ii 
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r^.Tal  shape  to  fit  the  meatus,  with  its  smaller  end  continued 
r  the  same  diameter  for  about  half  an  inch.  This  instrument, 
^  ^-'lich  it  is  desirable  to  possess  different  sizes,  admits  the 
_»  it  possible  amount  of  li^ht,  and  adapts  itself  easily  and 
to  the  canal,  in  which  it  will  remain  fixed  while  the 
9  hands  are  free.  By  moving  it  slightly  in  different 
tions  the  inner  part  of  the  meatus  and  the  membrana 
can  be  examined.  A  very  good  view  may  be  obtained 
c:iiisiiig^  the  rays  of  the  sun  to  fall  through  this  speculum 
the  meatus,  which  may  be  effected  by  placing  the  patient 
siuilight,  with  his  head  inclined  at  a  suitable  angle 
a  rule,  it  is  better  to  use  a  reflector,  and  employ  the 
daylight.  If  artificial  illumination  is  necessary,  it  may 
either  by  means  of  a  jet  of  gas  conveyed  by  a  flexible 
amall  stand  furnished  with  a  reflector,  or  by  a  reflector 
to  an  ordinary  candle,  or  by  the  lamp  invented  by  Dr* 
le^  and  known  as  Miller's  lamp.  In  using  the  speculum, 
of  the  meatus  forward  should  be  remembered*  In 
ehiltlren  the  meatus  is  very  shallow,  the  osseous  portion 
ig  only  of  a  small  ring  of  hone  (deficient  at  the 
part)^  to  which  the  membrana  tympani  is  attached  in  a 
orizontal  direction.  The  speculum,  therefore,  should  be 
in  their  case  with  great  caution.  The  points  to  be  noted 
examination  of  the  meatus  are,  the  size  and  calibre  of  the 
whether  normal  or  infringed  upon;  the  presence  or  absence 
leous  bodies  and  of  cerumen ;  and  the  condition  of  the 
membrane* 


ium  cf  terumm, — The  presence  of  wax  appears  to 
ily  in  a  minority  of  instances  the  sole  cause  of  the  deafness 
\  accompanies  it,     Mr.  Toynbee  found  a  perfect  restoration 
ig  effected  by  the  removal  of  cerumen  in  sixty  ears  only 

interfering    with    the    hearing,    accumulations    of 

wax  may  produce  various  ill   efiecta.     They  may 

(probably  through  pressin-e  on  the  membrana  tj^npani 

earienhi)  very  distressing  nen'ous   symptoms ;   not   only 

in  the  head  '  of  various  kinds,  but  giddiness,  confusion, 

even  nnsteadiness  of  gait^  exciting  the  gravest  apprehen- 

s  in  the  patient's  mind.     Further  than  this,  they  may  even 

a  abaorpiion  of  the  bony  walls  of  the  meatus*     This  occurs 

in  the  old^  in  whom  neglected  accumulations  have 


.:ir  -T- -.--.  ^j     ^,j  ^  'oit-raiir  ^pod 'itacnDBW  znav-oAenbel 
^- ■-.-  .:.-•  r^    f -iff  -as*.     T!ie '.ifstxzx^  .^iiaalE^  raries; 
r  -"    ..'•- .-   -  -^^  ar-rnmir.    r  is  improved  bv-^nsiaeyOr  lijr 
'"■  -■*■••*  •-:»-: ris  •T-.thTbe  !inir*?r-   ^rrr.-Aeait"«a 
^"^  ■■    i..~    r  T  'Zrr^'XTir^  -,-.  -t.^j.   This  is  pzoiidEiiTdiietoi 
x;:1.'"iir.:.ir.  -—  -w^ilin^j  '■aJcu'T  -.iace  in.  tixe 

-r*:-  '.-r": "  r-i  -.1  •  !:•.'  -mr  iovm?ir!rt  •:•!  "ixe  mosc  xnispbecd  i 
irA    ^  .-"  -T'-^rm?-iLt   in    -as^a   in  "rmch  aa  zzupectioii 
•n-:^"*-^   ->  ^'  *  'j*^n  3ia«ie.     T!iere  is.  huwefer.  anodierimii 

r- --- -.-.r.:--:     -I'L    r    "id   md  wet.  luuI  appears  to 
■r ,  •:  in  ::  •   :":■  -n    :"  'hr-  ran-.-ri*  -tx  of  the  nfirroos  app«ntii&  ' 
--....r  ir-jr*^*    r  *:.tr  I»ra:':ies.«.  *a^JW*^Te^.  'Compared  with  tlie i 
■:»ws    :  -11''  ir.r  irr-nr  -ar.s-.  -o-jprher  with  the  preTioiis 
u.. -  ^r-!— -  -.•   uisririir:iah  -he  -!fe«.*r  -^f  •.^ermnen  from  thel 
ia»:i -i  i:!"-ri.  n.     Bur  :r  --hrinld  be  needless  to  leinaKk  tint] 
-r^'.vxwfyr  :■  r  inr  iiiral    irfei.-rion  should  be  nxidertaken 
'.'^nirk»»*'"f'  --^.iminarii  -n  ■  f  -he  mHunxs  has  been  made.  If  c 
\>  •  rx'-r."-   *  '-^  ""^'^^  mni'V^i  hy  -tvrimrinjr.     The  most  ( 
Srr.i  -t'  'r'ri::'^^  i.'*  ■  ne  drre<i^Lth  a  ^parate  nozzle  of  smsDl 
^inv*  1  ^snuiU  :er   .t  war»»r  aota mi>re  effectiYelr. andpreeeniil 

'•'<-r:.**i«n  -.:  -he  r^rnminLr  *rr»^ini.  The  nozzle  should  bel 
■^  i». '.'.  ririie  th**  svrinu:*^  L-  dlleiL  If  this  form  of  spingeh 
•:-r-.l.  .^an*  r.ir.st  '>*  taken  that  the  meatus  is  not  obstructed  1 
:h»^  ;n:»mm.ir»t-  In  svTinirin'^-  the  meatus  should  be 
enr'l,  hv  .inline  baok  the  aari«:le  with  the  left  hand,  BnigfSBHf, 
prt^ssinsr  f''*rward  the  tragu3  by  resting  the  nozzle  of  the  syxingV 
np'in  it ;  mv  own  practice  is  to  <lireot  the  stream  along  tbeiuf 
of  the  meatus.  Care  should  be  taken  that  the  fluid  is  of  tt0 
rii?ht  temperature ;  it  should  never  be  below  that  of  full  Uooi 
heat.  If  too  cool,  or  too  hot,  giddiness  is  produced.  In  oifr 
nary  rases,  warm  water  only  need  be  used.  The  use  of  *• 
syrinpe  should  never  bo  carried  beyond  a  moderate  crterf 
at  any  one  time,  and  should  be  discontinued  if  the  p*ti6it 
f;omj)lnin«  of  pain.  It  is  much  better  to  repeat  the  prooe* 
several  times  than  to  run  any  risk  of  producing  irritation,  *• 
offects  of  which  are  sometimes  very  difficult  to  allay.    Cm* 
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rin  which  the  most  dietressing^  and  obstinate  noises  in  the 
hsTe  supervened  upon  the  removal  of  wax  by  the  syringe ; 
m  some  of  these  I  have  found  that  even  the  most  gentle 
lo;yiiient  of  that  instrument  tends  to  aggravate  the  symp- 

LIf  the  wax  is  not  removed  in  a  moderate  time,  warai  oil 
ion  of  soda  for  a  few  nights  will  generally  sufficiently 
B  it.  This^  however,  is  not  always  the  case ;  sometimes  the 
ed  cenimen,  mingled  as  it  is  with  epidermis,  is  of  almost 
f  liardness,  and  the  parts  at  the  same  time  are  acutely 
BT,  so  that  the  most  prolonged  and  gentle  treatment  is 
mary  to  give  relief-  The  ear  should  be  frequently  examined 
the  specolom^  to  ascertain  whether  any  wax  remains ; 
I  aHhongh  the  last  portion  generally  comes  away  in  a 
I  inaasy  presenting  a  cast  of  the  membrana  tympani,  this 
t  always  the  case.  Small  masses  of  hard  cennnen  some- 
I collect  in  contact  with  the  membrana  tympani,  and  occasion 
I  annoyance,  in  the  form  of  itching  and  tinnitus.  The 
dmn  re?eals  the  nature  of  the  case,  and  syringing,  which 

E  needs  to  he  repeated,  relieves  it.   A  similar  irritation 
r  from  the  falling  in  of  a  hair  upon  the  membrane ; 
)ly  in  these  cases  there  already  exists  a  morbid  irrita- 
f  of  the  organ. 

■  the  removal  of  cerumen,  the  membrana  tympani  is  gene- 
1  to  be  of  a  more  or  less  sodden  and  opuyque  appearance, 
ickening  of  its  epidermoid  layer ;  sometimes  it  is  red  and 
In  many  cases  the  hearing  only  gradually  returns ; 
aes,  when  the  immediate  improvement  has  been  but 
i  will  ri«e  by  degrees  ahiiost  to  its  normal  amount.  Time 
i  therefore  be  allowed  for  this  result  before  other  measures 
Soptod«  This  aflection  is  apt  to  return ;  nor  have  I  seen 
■Boi  evidence  to  show  that  applications  to  the  meatus  can 
iftoffl 

ndes  aecnmulation,  the  secretion  of  wax  is  subject  to  other 
lera*  In  children  it  may  become  increased  in  quantity, 
and  offensive ;  this  being  often  the  first  stage  of  catarrhal 
cmtation  of  the  meatus.  In  adults  it  is  frequently  entirely 
it ;  bat  this  is  for  the  most  part  merely  a  concomitant  of 
lal  morbid  conditions,  and  is  itself  entirely  without  in- 
je  on  the  function  of  the  ear.  Sometimes,  thougli  not 
'Mf  the  reappearance  of  the  normal  secretion  attends  or 
IQltieates  a  favourable  issue  of  the  case. 

majority  of  the  cases  in  which  accumulations  of  wax 
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are  found,  there  exists  also  a  desquamation  of  the  ^pidermU^  til 
it  is  not  uncommon  to  remove  large  masses  of  the  hitter,  nun 
or  less  mingled  with  cerumen.  Sometimes  an  obstinate  tendeiq 
to  desquamation  exists  without  any  other  apparent  affiBctio&rf 
the  meatus,  and  this  may  or  may  not  be  accompanied  by  diuM 
of  the  internal  or  middle  ear.  Ifc  may  occur  in  oonnection  wiik 
a  general  morbid  irritability  of  the  organ,  or  with  tinnitiu;  ml 
in  the  latter  case  the  irritation  of  the  loose  masses  of  cutidb 
may  aggravate  the  noises  to  a  most  distressing  degree.  Hi 
treatment  in  such  eases  must  embrace  the  improvement  of  ib 
general  health  and  the  strengthening  of  the  nervous  sjiteii 
Local  applications  require  to  be  very  carefully  employed,  lb 
ordinary  astringents  are  ill  borne.  In  this  respect  the  conditki 
differs  from  the  common  clironic  inflammation  of  the  meatai 
A  few  drops  of  oil  applied  occasionally  facilitate  the  remonlrf 
the  flakes. 

An  enormous  amount  of  injury  is  done  by  well-meamiig 
nurses,  who  think  the  ears  of  children  require  to  be  detnl 
out  by  inserting  into  them  the  screwed-up  comer  of  a  toml 
Dense  masses  of  mingled  secretion  and  epidermis  become  tin 
pressed  down  upon  the  membrane  and  often  fatally  injun  iL 
I  question  indeed,  whether  this  practice  may  not  rank  nezktl 
scarlatina  among  the  causes  of  disease  of  the  ear  in  childreiL 

As  long  ago  as  1841',  Mayer  reported  a  case  of  vegetable  paiiF  \ 
site  in  the  external  meatus,  and  recently,  among  others,  St 
Wreden  has  directed  much  attention  to  this  subject.*  The  pi^ 
sence  of  the  parasite  is  indicated  by  the  production  of  dense  wUb 
flakes  within  the  meatus,  which  are  obstinately  reproduced.  Tht 
membrane  has  never  been  found  perforated,  and  no  discharge  a 
present.  The  growths  hitherto  met  with  appear  to  belong  tB 
Aspergillus  and  Ascophora,  and  both  filaments  and  spores  ham 
been  met  vrith  in  great  abundance.  Dr.  Wreden  recommendi 
as  the  best  application  a  solution  of  hypochlorate  of  lime  tarn 
one  to  two  grains  to  the  ounce.  It  should  be  pure  and  freshly 
dissolved  in  water.  Liquor  Flumbi  in  moderate  solutions  hii 
also  been  found  successful.  I  believe  the  affection  is  more  cob* 
mon  on  the  Continent  than  in  England. 

Abscess  in  the  meatus.— This  is  an  acutely  painful,  though  not 
otherwise  serious  affection.  It  occurs  generally  in  persons  about 


Wreden,  IXe  Myringomykotis  A^pergiUinaj  St.  Petersburg,  18C8. 
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siiddle  life,  and  coDsists  in  the  formation  of  one  or  more  small 
mbscesses  in  the  outer  part  of  the  meatus.  The  affection  is  apt 
to  recur,  and  may  coincide  with  the  formation  of  boils  in  other 
pttrts  of  the  body.  While  the  abscess  is  forming,  there  is  acute 
^^pain  of  a  throbbing  darting  character  in  the  meatus,  often  ex- 
^  tending  over  the  side  of  the  head.  The  parts  are  extremely 
:  tender,  and  the  attempt  to  introduce  the  speculum  causes  great 
J  iietress.  The  hearing  may  be  temporarily  impaired  by  narrow- 
shf  or  closure  of  the  canal.  Incision  is  generally  the  best 
:  imtment ;  but  relief  is  given  by  the  free  use  of  poultices  and 
iftmentations,  which  should  be  applied  as  hot  as  they  can  be 

Vone.  In  almost  all  these  cases  a  similar  constitutional  treat- 
;iBent  is  indicated  as  for  ^boils'  on  other  parts  of  the  body. 
1  "When  there  has  existed  a  tendency  to  their  continued  recur- 
'  Mice,  the  sesquioxide  of  iron  in  free  doses  has  appeared  to  me 

io  be  useful. 

Inflammation  of  the  meatus. — This  affection  is  either  acute  or 
i;  dnonic ;  it  is  frequently  connected  with  diseased  conditions  of 
^er  parts  of  the  ear,  the  membrana  tympani,  tympanum,  and 
ittstoid  cells;  in  fact  a  discharge  from  the  meatus  should 
ehfaye  excite  suspicion  of  disease  of  the  lining  of  the  iympanum : 
bnt  rt  sometimes  exists  without  the  presence  of  more  deeply- 
tested  disease,  especially  in  its  earlier  stages.  Neglected  in- 
flammation of  the  meatus,  aggravated  as  it  constantly  is  by 
eonfined  and  decomposing  discharges,  has  a  great  tendency  to 
ipiead  inwards,  especially  perhaps  in  children  and  among  the 
poor. 
The  early  symptoms  are  similar  to  those  which  characterise 
V  the  formation  of  abscess.  The  pain,  however,  is  generally  less 
[  icirte;  it  is  of  a  dull  aching  character,  and  is  increased  by 
I  motion  of  the  jaw.  The  meatus  is  tumefied,  red,  and  tender. 
\  After  repeated  attacks,  it  may  be  so  swollen  as  almost  to  obli- 
terate the  canal,  but  no  local  swelling  is  to  be  observed.  The 
neighbouring  glands  of  the  neck  are  often  enlarged  and  tender. 
1^6  hearing  is  not  much  impaired  unless  the  canal  is  almost 
dosed,  or  the  tympanum  implicated.  The  health  is  almost 
always  disordered,  and  some  of  the  severest  and  most  obstinate 
cases  I  have  seen  have  occurred  in  patients  subject  to  gout. 
The  access  of  the  disease  is  generally  attributed  to  cold,  or 
Mows  on  the  head  may  occasion  it.  Sometimes  there  occurs  at 
an  early  period  of  the  affection  an  extremely  profuse  watery  dis- 
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ohar<^o.  almost  equal  to  that  which  follows  oertain  finctora  of 
the  «>kull ;  sometimes  the  inflammation  subsides  withoat  anydii- 
chaise :  sometimes  it  is  followed  by  a  secretion  of  viscid  rniini 
or  r.f  pus ;  or  it  mar  ran  into  the  chronic  form  of  the  diseaaet 

In  the  treatment^  the  mere  cleansing  the  meatus  with  wua 
water  ^i^'os  in'i--at  relief,  which  is  increased  by  hot  fomentatioH 
and  poultices,  and  it  is  probable  that  in  some  cases  these  meui 
mi^'lit  suffice.  Tlie  health,  however,  is  generally  more  or  lea 
df'nin^^d,  and  tlie  constitutional  remedies  either  finr  debOitf  cr 
visr;eral  derangement  are  indicated.  Often  also  the  severity cf 
thf,*  i>ain  demands  local  depletion,  bj  leeches,  around  the  oxite 
of  the  meatus  (the  passage  being  guarded  by  cotton-wool),  ni 
the  employment  of  morphia  in  full  doses  to  give  rest. 

After  the  inflammatory  action  has  subsided,  the  ointment  of 
the*  nitrate  of  mercury  diluted  with  oil  may  be  smeared  over  titf 
surface  of  the  meatus,  or  a  solution  of  the  nitrate  of  silver,  file 
or  ton  grains  to  the  ounce,  applied  with  a  camel's-hair  brodii 
Cure  is  needed  to  avoid  a  relapse. 

A  similar  treatment  is  also  often  the  most  efficacious  in  fltf 
later  stages  of  the  catarrhal  inflammation  of  the  meatus,  wbiA 
is  utt(*nded  Avitli  more  or  less  profuse  semi-purulent  disdurgB* 
But  so  far  as  I  have  observed,  this  condition  is  a  concomitant  cf 
a  similar  affection  of  the  tympanic  cavity.  Many  cases  abocf 
apj)aront  catarrh  of  the  meatus  are  really  cases  of  misnlB 
])(»rfoi-sition  of  the  membrane.  In  so  for  as  the  meatus  ii  con- 
oeriiod,  cleanliness  is  of  course  essential,  and  a  mild  use  rf 
astringents  with  discontinuance  (as  a  rule)  of  the  use  of  cottoo* 
wool  are  to  bo  reconiraondod.  But  S3Tinging  by  the  patient 
or  his  friends  is  seldom  oflPective,  and  is  very  apt  to  become  » 
source  of  irritation.  It  is  better  to  fill  the  ear  a  few  tinei 
with  any  lotion  and  let  it  run  out  after  one  or  two  minntei; 
or  if  a  syringe  be  used,  the  best  form  is  a  glass  tumbler,  into 
the  lower  part  of  which  a  flexible  tube  is  introduced,  the  stream 
bluing  made  to  flow  by  raising  the  tumbler.  But  the  cases  art 
very  few  in  which  the  chief  treatment  should  not  be  directed  to 
the  tympanum  or  throat.  For  healing  the  irritable  surfiu^  » 
the  meatus  I  have  kno»^l  the  blowing  in  of  powdered  tak 
succeed  after  the  most  various  moist  applications  had  failed. 
The  health  being  almost  always  deranged,  especially  in  children* 
tonics  are  indicated ;  quinine,  iron,  and  cod-liver  oil.  Mr.  C. 
Forster  speaks  very  highly  of  the  effects  of  chlorate  of  potaah 
given  in  free  doses. 
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inflammation  of  the  meatus  sometimes  follows  the 
of  the  disease ;  sometimes  it  results  ffom  repeated 
ks.  A  common  cause  is  the  habit  of  prolonged 
damping  without  drying  the  ears  or  hair.  Without 
iderable  amount  of  pain,  a  feeling  of  uneasiness  in  the 
is  complained  of,  a  sensation  of  tension,  and  often  of 
g,  prompting  the  patient  to  introduce  pins  or  other  sub- 
m  with  the  view  of  aUaying  the  irritation.  Tliis  practice 
rae  maintains  and  aggravates  the  disease.  The  meatus 
Ben,  and  the  epidermis  becomes  thick  and  peels  oft',  often 

tting  to  a  great  extent.     Sometimes  the  entire  cuti- 
Ug  of  the  canal  becomes  loosened^  and  may  be  with- 
a  form  resembling  the  finger  of  a  glove,  the  inner 
iiity  presenting  an  accurate  cast  of  the  membrana  tynipatii. 
'  worst  cases  the  walls  of  the  meatus  are  of  a  dusky-rod 
Jbeneaththe  epidernns,  and  tender.     The  wax  is  deficient, 
l^iiig  is  most  firequently  impaired,  and  the  membrana 
i  rascular  on  its  external  surface.     Indeed,  this  condition 
meatus  seems  seldom  to  exist  without  disease  of  the  in- 
limctures,  the  treatment  of  which  is  then  of  the  primaxy 


of  the  above-described  forms  of  inflammation  may,  in 
why  subjects,  extend  to  the  osseous  walls  of  the  meatus, 
re  rise  to  caines  or  necrosis.  This  result  is  chiefly  apt  to 
m  cachectic  children. 

i]ii68  a  considerable  part  of  the  wall  of  the  meatus  or 
astoid  process  will  come  away ;  and  it  is  remarkable  to 
t  an  extent  this  may  take  place  without  any  consider- 
lairment  of  the  functions  of  the  ear.  With  the  view 
ng  the  extension  of  the  disease  inwards,  the  greatest 
told  be  taken  to  secure  a  perfectly  free  exit  for  the  dis- 


KUc  digecue  of  the  meatus. — This  occurs  chiefly  in  the 
fifisnres  or  of  condylomata  around  the  orifice.  But  I 
another  condition  which  appears  also  to  he  duo  to  the 
|ioLson.  The  meatus  is  ulcerat-ed  at  its  outer  part,  the 
ring  irregular  edges  and  a  foul  surface,  and  a  copious 
flows  from  the  passage.  When  it  is  cleansed,  the 
shows  its  surface  reddened,  and  excoriated  in  parts  ; 
tympani  is  vascular,  I  suspect  the  disease 
«  from  the  direct  nppUctitioii  of  the  poison* 
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The  treatment  would  be  conducted  on  ordinary  principles.  la 
some  cases  an  enormous  swelling  of  the  auricle  attended  wift 
ulceration  occurs. 

Polypi  frequently  have  their  seat  in  the  meatus,  but  siiice 
they  more  often  accompany  disease  of  the  tympanum  they  wiD 
be  treated  of  hereafter. 

Sebaceous  or  moUu8co\is  tumours  are  enlarged  sebaceous  follidfl 
containing  scales  of  epidermis,  which  form  occasionally  in  Hm 
meatus.  If  their  progress  be  unchecked,  they  are  apt  to  desfanj 
life  by  causing  absorption  of  the  bone  and  exciting  disease  ii 
the  brain.'**'  They  may  exist  and  even  prove  &tal  in  early  lift^ 
though  they  are  most  frequent  in  the  old.  They  are  attendfll 
in  their  later  stages  with  discharge  and  pain.  The  treatmeri 
would  consist  in  laying  open  the  swelling,  evacuating  the  wooh 
mulated  lamina)  of  epidermis  by  the  syringe,  and  then  mflh 
drawing  by  means  of  a  forceps  the  thick  membrane  lining  ttl 
tumour.  But  when  they  are  chiefly  situated  within  the  ty» 
panum,  the  diagnosis  is  difficult. 

Exostoses  sometimes  foi*m  in  the  walls  of  the  meatus ;  thM 
may  grow  from  either  of  its  surfaces,  and  cases  are  not  unfte- 
quontly  seen  in  which  two  or  more  of  such  formations  appraiflk 
each  other  towards  the  mcsian  line.  The  hearing  is  by  ofl 
means  always  impaired  in  proportion  to  the  closure  of  the  cantlj 
but  when  the  occlusion  is  complete,  which  I  have  twice  aeo^ 
the  deafness  is  considerable.  Cerumen  or  epidermis  may  accnffli' 
late  behind  these  growths,  and  will  then  require  great  patienoei 
and  a  persevering  use  of  fluids  adapted  to  soften  the  mass,  n 
order  to  effect  its  removal.  This  form  of  exostosis  may  coco 
in  comparatively  early  life.  Treatment  is  not  so  ineflicaciouitf 
might  have  been  feared.  I  have  seen  a  severe  case,  in  wbkl 
the  application  of  tincture  of  iodine  seemed  to  induce  a  dimisii' 
tion  of  the  tumours,  and  improvement  of  the  hearing,  lb 
Wilde  speaks  confidently  of  the  power  of  local  depletion! 
counter-irritation,  and  mercurials  to  arrest  their  progress  ii 

*  Mr.  Tojnbeo  first  described  this  affection^  see  Med,»Chv\  Trant,  toLiDV' 
p.  51;  and  Diseases  of  the  Euvj  2nd  edit,  supplement.  Dr.  Yon  Troeltich  beSM* 
the  tumours  are  merely  accumulations  of  secretion  and  not  distinct  giowthi^lMt 
I  have  met  with  them  as  small  iirm  white  bodies  surrounded  by  a  distinct  BUB' 
braue  in  cases  in  which  there  was  no  evidence  of  any  large  amount  of  secwtiflB. 
Spa  Path,  Trans,  vol.  xvi.  p  230. 


INJUHIES   OP  MEMBRANA   TYMPANI, 


2C9 


mrlj  stige,  when  there  probably  exists  a  chronic  sta.te  of 
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UL  Affections  op  the  Membeaka  Ttmpani* 

le  membrana  tympani  is  a  thin  colourless  diaphragm, 
dked  obliqaely  across  the  inner  extremity  of  the  meatus. 
\m  healthy  state  it  is  almost  transparent ;  it  reflects  light 
Igly,  and  owing  to  its  peculiar  cur^^atnre,  presents  a  bright 
of  triangnlar  shape  at  its  lower  and  anterior  portion.  This 
becomes  obscured  or  altered  in  disease.  Although  the 
jbrana  is  freely  permeated  by  blood-vessels,  which  become 
id  in  Gongestiou  or  inflammation,  and  may  giv^e  it  a  deep 
Dokmr,  none,  or  only  a  few  small  ones,  are  visible  in  its 
ml  condition.  Its  external  surl'ace  is  concave,  with  the 
ptian  of  a  narrow  ring  around  its  border.  For  practical 
OBes«  the  membrana  tympani  may  be  considered  as  con- 
B^  of  three  laminae — dermoid,  fibrous^  and  mucous;  each  of 
li  maj  present  distinct  morbid  conditions.  The  only  guide 
Me  IB  of  course  examination  by  the  speculum.  Inflation 
le  tympanum  through  the  Eustachian  tube,  may  also  be 
teconrae  to ;  certain  effects  of  the  pressure  of  air  on  the 
nal  surface  of  the  membrane  indicating  tension,  relaxation, 
Ihy,  or  ulceration  of  its  layers, 

I  addition  to  the  diseases  which  directly  affect  its  own 
Etiisre,  the  membrana  tympani  is  often  secondarily  implicated 
lorbid  conditions  of  more  internal  parts,  and  its  appearance 
gire  most  important  aid  in  their  diagnosis.  Thus  in 
ruction   of  the  Eustachian  tube  the  membrane  is  drawn 

ri,  ita  natural  concavity  being  increased,  and  the  polish 
rarfaee   diminished.      Mucous  or  other  accumulations 
l&t  the  tj^mpanum  may,  on  the  other  hand,  cause  it  to  bulge 
[ ;  and  the  presence  of  an  opaque  fluid  in  that  cavity  may 
clearly  recognised,  through  its  transparent  structure. 


cf  the  membrajia  h/mpani, —ThiE  membrane  is  liable 
Eruptnred  from  various  causes,  as  the  introduction  of 
instruments,  a  fall,  or  very  loud  souncts,  such  as  the 
lioaaoQ  of  artillery,  especially  if  occurring  unexpectedly,  so 
kthe  membrane  has  not  been  prepared  for  their  reception  by 
ld|iistiDg  muscles,  A  box  on  the  ear,  of  which  no  warning 
keen  given,  will  also  produce  the  same  effect,  apparently  by 
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causing  a  compression  of  the  air  in  the  meatna,  wiilioat  llift 
membrana  tympani  receiving  the  necessary  state  of  tenaioi. 
Sportsmen  are  liable  to  this  accident  from  the  report  of  their  gam. 
Undue  force  of  syringing,  violent  blowing  of  the  noae^  Tonutiiigy 
paroxysms  of  hooping-cough,  also  have  caused  raptuze  of  Ik 
membrana  tympani;  but  in  these  cases  there  is  little  doabt 
that  the  membrane  was  previously  weakened  by  disease.  It  maj 
give  way  in  death  by  strangulation.  The  symptoms  of  raptnxetf 
tliis  membrane  are  pain,  generally  not  severe,  felt  at  the  bottoa 
of  the  meatus,  soon  followed  by  the  appearance  of  a  few  dnipicf 
blood.  The  hearing  is  not  necessarily  impaired.  If  an  exani- 
nation  is  made  shortly  after  the  accident,  a  small  dot  of  Uool 
may  be  seen  closing  the  wound,  which  is  generally  from  a  Ima 
to  a  lino  and  a  half  in  extent.  In  the  majority  of  cases  it  heib 
speedily,  and  without  any  further  symptoms.  The  dot  fiiDi  off 
in  the  course  of  a  few  days,  but  a  white  cicatrix  is  visible  firs 
long  time.  Occasionally,  however,  ulceration  is  set  np»  or  ft 
small  portion  of  the  membrane  seems  to  slough,  the  apertoe 
increasing  in  size  for  some  days.  In  all  the  cases  I  have 
however,  in  which  the  rupture  has  occurred  in  a  healthy 
brauo,  perfect  repair  has  finally  ensued,  and  without  injmjto 
the  fanction  of  the  organ.  In  the  treatment,  it  is  for  the  noik 
part  only  necessary  to  guard  the  natural  process  of  repair  bm 
interruption.  It  may  be  advisable,  however,  if  there  be  difr 
charge,  cautiously  to  cleanse  the  meatus  by  the  Byringa  A 
leech  or  two  may  be  applied  to  the  edge  of  the  meatus  if  ini" 
tation  be  present  and  the  orifice  seem  extending,  or  the  edgs 
of  the  wound  may  be  lightly  touched  with  nitrate  of  sihw. 
Indeed,  under  this  latter  plan,  small  orifices  in  the  membryft 
tympani,  that  have  existed  for  some  time,  will  sometintfi 
heal. 

Injlammation  of  the  memhraiia  tympani, — Frequently  tt* 
epidermis  covering  the  external  surface  of  this  membrane  ii 
thickened  and  opaque,  no  other  morbid  condition  being  presoi 
This  is  of  no  importance  pathologically,  but  it  is  a  fieqoeBt 
cause  of  what  is  described  merely  as  *  opacity  of  the  membnaft 
tympani,'  which  m  itself  is  of  course  not  a  cause  of  deafiitfK 
Congestion  of  the  membrane  may  arise  from  exposure  to  cold; 
it  is  attended  with  a  feeling  of  slight  uneasiness  inside  the  eftfi 
and  sometimes  with  buzzing  noises ;  and  on  examination,  «■" 
larged  red  vessels  may  be  seen  on  the  surface.    Avoidanoecf 
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.  fltmiTilatiiig  liniments,  and  warm  oil  dropped  into  the 
ly  g^ierallj  suffice  for  relief. 
dermmd  lamina  is  subject  tc>  acute  and  chronic  inflam- 

inflammation  is  not  common  as  an  isolated  affection, 
to  occur  sometimes  from  the  application  of  cold  or 
mtattng  substances  in  debilitated  eonstitntions.  The  symp- 
sre  pain,  not  very  severe,  generally  attended  with  tiimitus 
diminution  of  hearing.  The  sm^face  of  the  menibrana 
becomes  of  a  red  colour,  large  and  distended  vessels 
liaible ;  it  appears  swollen  also^  and  there  is  sometimes 
NOetion  from  it  of  viscid  nmciis.  I  have  seen  small  abscesses 
in  thifl  layer  of  the  membnuie  and  heal  without  per- 
icnt  injury  to  the  hearing.  For  the  local  treatment,  one  or 
i  Itiei  lios  may  be  applied  to  the  orifice  of  the  meatus  ;  gentle 
with  warm  water  should  be  employed;  and  in  the 
jUages  mild  astringents  or  a  weak  solution  of  the  nitrate 
may  be  had  recourse  to. 

ic  inflammation  of  the  dermoid  lamina  may  I'emain  as 
of  the  acute  form ;  may  arise  from  cold  or  other  causes 
or  neglected  children ;  may  supervene  in  the  course  of, 
*,  the  exanthemata ;  or  may  coexist  with  affections  of  the 
other  parts  of  the  body ;  or  vrith  inilammation  of  the 
It  occurs  chiefly  in  tlie  class  of  patieots  termed 
t,*  and  is  said  to  have  been  observed  to  alternate  with 
ophthalmia.  It  is  attended  sometimes  with  a  rather 
ioQS  mnoous  discharge,  at  others  with  an  excessive  secretion 
epidermis,  which  may  accmnulate  in  thick  scales  upon  the 
of  the  membrana  tympani,  and  give  rise  to  deafness  and 
irritation*  These  scales  may  be  removed  by  syringing, 
if  difficult  to  dislodge,  may  be  softened  by  the  use  of  warm 
or  water*  The  membrana  tympani  in  some  of  these  cases 
8  greatly  hypei*trophied,  and  gi-anulations  of  a  bright-red 
and  easily  bleeding,  may  form  upon  its  surface.  This 
IB  generally  painless ;  but  in  the  severer  forms  the 
wiag  is  always  much  impaired-  In  the  treatment,  clean- 
flhoiild  be  maintained  by  the  sjTringe,  and  the  greatest 
paid  to  the  state  of  the  health,  which  will  almost 
nuiahlj  be  found  more  or  less  deranged.  In  children,  quinine^ 
■Laml  eod-Uver  oil  are  almost  always  useful.  Sponging,  frie- 
^H  the  MjLs  and  other  points  of  hygiene,  require  attention  ; 
Rmh  these,  local  measures  may  be  combined.     Vesication 


272  DISEASES  OF  THE  EAIL 

may  be  kept  up,  gently,  behind  the  ear,  and  astringent  lotioiii 
dropped  into  the  meatus;  or  the  membrane  may  be 
over  with  a  solution  of  ten  or  tweniy  grains  of  the  nil 
of  silver  to  the  ounce  of  water.     But  before  having 
to  any  topical  applications,  it  is  desirable  to  give  dean] 
combined  with  ^jfood  general  treatment,  a  &ir  trial.    A 
sidcrabic  improvement  seldom  fails  to  ensue. 

That  inflammations  of  this  layer  of  the  membrana  tympn 
are  sometimes  specific  in  their  character,  can  hardly  be  donbtei 
but  no  distinctive  marks  of  the  presence  of  the  syphilitiey 
scrofulous,  or  gouty  taint,  have  yet  been  pointed  out  in  i 
diseased  structures.  The  diagnosis  must  be  determined  by  1 
history  and  the  general  condition  of  the  patient.  I  believe  i 
that  in  all  such  cases  the  chief  scat  of  the  disease  is  in 
deeper  structures  of  the  ear. 

It  often  happens  that  after  the  removal  of  liard  and  adheni 
msisses  of  epidermis  from  the  meatus  the  membrane  is  seen 
present  a  red  and  tumefied  surface,  generally  at  the  upper  ptt 
from  which  no  doubt  the  diseased  epidernus  is  thrown  off.  1 
affection  is  of  considerable  importance,  because  though 
readily  subsides  if  the  meatus  is  thoroughly  cleared,  and 
solution  of  nitrate  of  silver  applied,  it  may  lead  if  neglected 
the  most  serious  consequences.  An  inflammatory  swelling 
the  meatus  may  at  any  moment  supervene,  and  extension 
irritation  inwards  then  becomes  very  difficult  to  prevent, 
believe  this  condition  may  result  from  injudicious  cleaning  i 
of  the  ear. 

Thafihrons  lamina;  of  the  membrane  appear  to  be  subject 
affections  connected  with  a  rheumatic  or  gouty  diathesis ;  1l 
in  an  acute  form  these  are  rare,  and  probably  are  seldom  d 
sociated  from  general  affections  of  the  tympanum. 

In  chronic  inflammation,  the  fibrous  laminae  become  thickem 
and  hypertrophied,  and  the  membrane  presents  a  leaden 
pearance,  often  with  congested  vessels  ramifying  over  its 
face.  The  hearing  is  greatly  impaired;  which  is  less  dli 
probably,  to  the  condition  of  the  membrana  tympani,  than  t| 
that  of  the  lining  of  the  tympanic  cavity.  The  membrane  nii| 
appear  flattened,  or  if  it  retain  its  form  and  curvature,  it  i 
dense  and  rigid;  and  if  the  patient  inflates  the  tympanin^l 
while  the  surgeon  keeps  his  eye  fixed  on  the  membrane  by  meal 
of  the  speculum,  the  natural  yielding  to  the  stream  of  air  is  nfll 
perceived.      Pain  is  seldom  complained  of,  but  there  is  ft§s 
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itly  a  great  amount  of  tmiiitas.     The  treatment  of  both 
affections  ia  the  same  as  for  mflamatation  of  the  cavity 
» tympanuiEL  Mr,  Toynbee  recommends  also  the  application 
wwrtsLce  of  the  membrane  of  a  solution  of  the  nitrate  of 
*  (ten  or  twenty  grains  to  the  ounce),  but  the  advantage  of 
applications   needs   further  proof.     In  the  entirely 
stage  ether  or  sp.  camph.   5J.  with  liq.  opii  gas,  in 
3  j.  may  give  relief  to  the  tinnitus. 

is   an    opposite  condition    to    which  the   membrana 
i»  liable,  and  in  which  its  fibrous  layers  seem  to  be 
'  concerned — that  of  relaxatwn.     Patients  come  before  us 
the  membrane  has  lost  its  natural  regular  form,  and 
almost  as  if  crumpled,  sometimes  falling  in  towards 
f  promontory*     In  some  of  these  cases  the  polish  and  trans- 
acy  of  the  membrane  are  scarcely  at  all  diminished;    in 
it  is  opacpe  and  dull,  in  others  red  and  swollen.     This 
ion '  sometimes  coexists  with  inflammation,  at  others 
pms  to  be  connected  with  an   ^  ati'ophy '  of  the  fibrous 
.  which  cannot  always   be  traced  to  previous   inflam- 
action ;  the  scars  resulting  from  previous  loss  of  sub- 
also  generally  appear  as  thinned  and  depressed  spots. 
of  these  eases  considerable  deafiiess  is  present,  which 
red   when  the  tympanum  is  inflated  and   the   relaxed 
I  of  the  membrane  put  ujx>n  the  stretch,  but  soon  returns. 
llheae  cases — if  the  tijmpanum  appears  oihti'wue  keaUhy — 
!  aatringent  applications  may  be  tried,  and  also  the  plan 
led  by  Politzer,  of  retaining  the  membrane  in   its 
,  after  inflation,  by  closing  the  meatus  air-tight  by  means 
[a  ping  of  cotton- wool  rolled  in  wax,  and  worn  for  several 
ire  hours.     In  a  large  proportion  of  these  cases  also 
(ttttficial  membrane,  or  a  plug  of  cotton-wool  moistened  in 
*  containing  sulphate  of  zinc  (gr*  x. — xx.  ad.  ^j.),  answers 
-DO  doubt  by  maintaining  the  ossicula  in  better  positions, 
,  in  the  vast  majority  of  these  cases  the  chief  seat  of  the 
b  more  internal ;  often  the  Eustachian  tube  is  narrowed 
not  necessarily  occluded,  or  the  results  of  old  catarrh 
tiia  tympanum  remain  in   the  form  of  collections  of 
mucus,  which  demand    evacuation  by  incision   of  the 
^ahnme^    This  is  still  more  apt  to  be  the  case  in  the  con- 
Da  termed  by  Sir  William  Wilde,  *  coUapse '  of  the  membrane, 
ufajch  its  natural  structure  and  position  are  altogether  lost, 
i  h  lies  more  or  less  unevenly  in  contact  with  the  whole  of 
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the  internal  wall  of  the  tympanum,  the  stapes  and  incns  i 
more  or  less  distinct  projections.  In  some  of  these  > 
persevering  treatment  of  the  Enstachiau  tube,  bjr  bongi 
and  the  thorough  evacuation  of  all  morbid  contents  fi 
tympanum,  will  lead  to  a  truly  marvellous  restoration  of  l 
but  the  patient  should  be  warned  of  the  tediousness  ai 
bable  painfulness  of  the  treatment  and,  in  bad  cases, 
uncertainty  of  the  result. 

Ulceration  of  the  fibrous  laminse  may  occur,  though  ] 

quently,  as  a  result  of  their  continued  inflammation.     T 

moid  layer  of  course  partakes  in  the  affection,  and  it  is  a1 

with  a  discharge  from  the  meatus.    It  may  either  lead 

foration,  or  result  merely  in  a  thinning  of  the  membra 

mucous  layer  retaining  its  continuity.    In  the  latter  ci 

ulcerated  surface  appears  depressed  below  the  general  p 

the  membrane ;  it  has  an  irregularly  circular  shape,  and 

times  occupies  a  considerable  extent.     When  the  iympa 

inflated,  the  mucous  membrane,  lacking  support,  bulges 

spot,  and  may  be  distinctly  seen  to  form  a  projecting  sac. 

condition  seems  not  to  be  always  accompanied  with  other  c 

and  is  susceptible  of  benefit,  especially  if  the  ulceration 

tending,  by  a  weak  solution  of  nitrate  of  silver  cautiously  i 

to  the  surface;  general  treatment  being  at  the  same  time  ac 

Calcareous  deposits  are  frequently  seen  in  the  membran 

pani ;  they  present  chiefly  two  forms :  either  that  of  a  sma 

centic  layer,  evidently  taking  the  course  of  the  circular 

or  that  of  an  irregularly  radiating  mass,  which  has  its  sea 

the  radiate  fibres.    These  deposits  are  generally  met  i 

cases  of  long-standing  inflammatory  disease,  and  then  di 

is  present ;  but  they  do  not  seem  to  be  themselves  any  ooi 

able  impediments  to  hearing,  since  they  are  also  seen  in  j 

whose  hearing  power  is  scarcely  diminished,  and  in  whc 

membrane  itself  appears  to  be  in  other  respects  in  its  ] 

state.     Sometimes  the  degeneration  affects  the  entire  exi 

the  membrane,  which  is  thus  converted  into  a  bony  mass 

in  these  cases  there  is  usually  also  extensive  disease  of  th 

panum.     These  deposits  consist  chiefly  of  phosphate  o\ 

They  are  most  frequent  when  the  membrane  is  perforate 

a  chronic  inflammation  of  the  tympanum  has  existed  for 

time ;  but  they  are  by  no  means  confined  to  the  later  per 

life.     In  all  these  cases,  any  infiammation  that  exists  i 

combated  by  appropriate  means. 
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wome  of  these  cases  umsion  of  the  membrane  will  give 
relief^  alike  to  the  deafness  and  to  the  tmnitus  if  any  be 
nty  or  if  a  simple  incision  be  not  sufficient,  the  excisimi  of 
aessed  portion  of  the  meinbrane— a  proceeding  fii'st  carried 
f  Dr.  J.  Gruber  of  Vienna — will  often  be  very  effectual.  This 
peratioB  may  be  carried  out  by  a  simple  knife,  like  a  small 
rery  thin-handled  cataract  knife,  and  a  delicate  pair  of 
1  forceps.  I  have  known  not  only  the  hearing  greatly 
Ted,  but  veiy  distressing  sensations  of  oppression  in  the 
immediately  relieved  by  it.  The  only  di^awback  is  that 
;  to  the  very  strong  tendency  of  the  membrane  to  heal,  tho 

f  generally  but  temporary.  To  obviate  this  Dr.  Adam 
of  Vienna  has  suggested  the  introduction  into  the  in- 
of  a  Bmsll  vulcanite  ring,  grooved  so  as  to  remain  m  situ^ 
ptth  ft  silken  thread  attached  to  ensure  its  not  falling 
lie  tympanum-  That  this  procedure  is  efficacious  to  a 
|l  extent  I  have  proved ;  but  my  experience  does  not 
I  ma  to  say  whether  a  permanent  benefit  can  be  secured* 
flpe  precautions  I  have  not  found  it  give  rise  to  irri- 

^as8  of  cases  in  which  incUian  of  the  membrane  is  useful  is 
Sfc  to  define,  and  I  confess  that  my  own  practice  in  this 
as  yet  largely  guided  by  theory,  IVliei-e  abnormal 
i  *  appears  to  exist,  it  is  reasonable  to  have  recourse  to 
means  fail,  especially  since  it  is  very  slightly  painful 
\h&  said  to  be  wholly  free  from  danger,  either  of  exciting 
or  injuring  the  hearing.  In  some  cases  it  appears  to 
ibly  by  diminishing  such  tension,  as  indicated  by  a 
papag  of  the  woimd.  In  others  there  is  no  such  appear- 
iht  edges  of  the  incision  remaining  simply  in  contact; 
I  iome  of  the  cases  in  which  the  greatest  relief  has  been 
flift  membrane  has  appeared  to  be  flabby  and  soft,  even 
extreme  degree,  cutting  like  a  layer  of  soaked  leather. 
tm  very  temporary  nature  of  the  benefit  procured  when 
^ua  had  recourse  to  except  as  a  step  to  farther  procedure, 
Kednoes  its  value. 

Sai'g  instroment  for  excising  a  circular  portion  of  the 
moB  does  not  appear  to  have  any  special  advantage  over  a 
,  double-edged  knife,  by  which  a  portion  can  be  excised  if 
iy  or  a  cnicial  incision  made  and  the  edges  turned  back. 
proposed  to  obtain  a  permanent  opening  by  induc- 
ion  of  the  edges  of  a  triangular  flap  of  the  membrane 

T   9 
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to  the  internal  wall   of  the  tympanum   or  the  wall  o 
meatus. 

Dr.  Wreden,  of  St.  Petersburg,  has  introduced  an  instm 
combining  a  small  revolving  blade  and  a  forceps,  by  whii 
whole  or  the  greater  part  of  the  handle  of  the  malleus  ( 
removed,  together  with  the  adjacent  membrane.  There 
reason  to  doubt  that  great  relief  is  thus  afforded  in  some 
but  whether  it  is  permanent  or  not,  doe«  not  yet  appear, 
method  that  seems  at  present  to  me  most  deserving  of  f 
trial  is  the  *  ring '  suggested  by  Dr.  Politzer, 

Perforaiicyn :  the  artificial  membrana  tympani, — The  men 
tympani  may  become  perforated  in  two  ways :  either  by  i 
affecting  the  membrane  itself,  and  usually  progressing 
without  inwards,  by  ulceration  of  its  lanunse,  or  much 
frequently  as  the  result  of  inflammation  within  the  tymp 
causing  accumulation  of  mucus  or  other  morbid  secretion  ^ 
that  cavity,  which  at  length  finds  its  way  through  the  men 
into  the  meatus. 

The  diagnosis  of  perforation  is  generally  easy.  Aft 
meatus  has  been  cleaned  out  with  warm  water,  the  orific 
for  the  most  part  be  very  distinctly  seen  by  the  aid  i 
speculum.  Or  a  peculiar  pulsation  (first  described  in  thii 
tion  by  Mr.  Wilde)  visible  in  the  situation  of  the  apertur 
probably  due  to  the  presence  of  a  film  or  bubble  of  wa 
very  characteristic.  If  the  Eustachian  tube  is  not  obstr 
the  patient  can  blow  air  through  the  meatus  with  a  prol 
whistling  sound,  which  is  perfectly  diagnostic  of  the  affc 
If  he  cannot,  it  can  genei*ally  be  caused  to  pass  by  Pol 
method  of  inflation  (see  p.  287)  or  the  Eustachian  cat 
The  aperture  may  be  of  any  size,  from  less  than  that  of  a 
head  to  almost  the  entire  extent  of  the  membrane.  Whe 
destruction  of  the  membrane  is  considerable,  the  rema 
portion  usually  presents  a  distinct  lunated  edge ;  and  i 
greater  part  is  absent,  the  handle  of  the  malleus,  with  a  n 
strip  of  membrane  on  each  side,  is  generally  to  be  seen,  i 
occupying  its  natural  position,  or  fallen  inwards.  Some 
this  portion  of  bone  remains  with  no  membrane  attai 
sometimes  the  head  of  the  malleus  alone  is  left,  and  foi 
prominent  and  characteristic  object  near  the  roof  of  the  m< 
The  border  of  the  remaining  portion  of  the  membrane  m 
adherent  to  the  promontory,  forming  a  more  or  less  comp 
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1  caTTty ;  and  if  by  this  means  discharge  is  prevented  from 
ing,  aerious  consequences  may  ensue. 

itioQ  of  the  membrana  tjmpani  produces,  for  the  most 

amount  of  dea&ess,  though  when  the  aperture 

!  and  the  ear  otherwise  healthy  this  is  so  shght  as  to  be 

Mjpreciable,  In  recent  cases  the  closure  of  the  orifice, 
plways  to  be  sought ;  the  occasional  application  of  a 
nitrate  of  silver  Oj. — 5j.  ad.  5J.)  to  the  edges  of  the 
1,  and  the  subjugation  of  inflammatory  action  by  appro- 
f  means,  will  generally  secure  this  result.  In  fact,  the 
i  to  which  loss  of  the  substance  of  the  membrane  may  be 
©d,  in  the  course  of  time,  is  very  remarkable.  I  have  now 
'  my  observation  a  child  of  tTvelve,  in  whom  four  yeara 
otliiiig  of  the  membrane  existed  beyond  a  scarcely  visible 
in  ;  the  whole  of  the  anterior  and  lower  portions  are  now 
fed  by  a  distinct  transparent  layer,  which  the  eye  could 
btingnish  from  the  natural  membrane,  and  which  is  thin 
orly,  and  somewhat  whiter  and  thicker  anteriorly.  There 
Sty  reaaon  to  believe  that  the  restorative  process  in  this 
m  not  yet  complete.  It  was  treated  by  me  by  means  of 
lA  described  hereafter.  But  almost  always  when  the  mem- 
.  ^ympani  is  perforated  there  exists  a  state  of  chronic  irri- 

r'  the  lining  membrane  of  the  tympanum,  attended  with 
constant  or  an  intermittent  discharge.  On  examination 
id  mass  of  inspissated  discharge  will  generally  be  found  in 
meatus,  itself  sufficient  to  set  up  inflammation  j  and  on 
^tDg  this  away  the  mucous  membrane  of  the  tympanum 
p  teen  red,  swollen,  and  velvety  ;  often  so  thickened  as  to 
A  almost  to  a  level  with  the  orifice  in  the  membrane.  In 
eftiment  the  chief  point  is  to  secure  the  perfect  removal  of 
lOrbid  secretioD,  which  is  apt  to  be  extremely  viscid,  from 
I  recesses  of  the  tjTnpanum  and  Eustachian  tube.  In  my 
m  the  difficulty  of  ensuring  this  is  the  sole  cause  of  the 
pfaial  tediousness  and  unsatisfactoriness  of  these  cases- 
Ibrttmately,  the  very  existence  of  the  perforation  puts 
our  power  completely  to  evacuate  the  tJ^npanum,  by 
kg  fluidfl,  ficom  the  meatus  inwards  through  the  Eustachian 
Above,  and  almost  even  in  the  place  of,  all  other 
p^  the  treatment  of  chronic  perforations  of  the  membrana 
kai  ihotdd  consist  in  first  washing  out  the  cavity  by  means 
mhne  solutions  passed  from  the  meatus  through  the  Eusta* 
tube  into  the  fauces.     This  is  not  painful  unless  irritation 
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exists  (which  should  be,  as  far  as  possible,  subdued),  or  the  tahe 
is  closed,  which  then  should  be  first  rendered  patent.  It  is  toy 
simply  done,  and  the  only  ill  effect  I  haye  known  ensue  ill 
temporary  giddiness,  lasting  a  minute  or  two.  This  giddinea 
is,  of  course,  much  greater  when  the  water  used  is  too  oool  or 
too  warm,  but  it  will  sometimes  occur  without  any  erxorcf 
temperature.  It  affords  no  reason  for  modifying  the  treatmoL 
An  ordinary  syringe  suffices,  a  piece  of  india-rubber  being  plaoel 
upon  the  nozzle,  so  as  nearly  to  close  the  meatus.  When  IIb 
surgeon  has  proof  that  the  membrane  is  really  perforated,  ml 
that  the  Eustachian  tube  is  pervious,  very  considerable  finc6^  if 
it  is  necessary,  may  be  safely  used ;  and  the  stream  will  ota 
bring  away  enormous  and  almost  incredible  masses  of  more  or 
less  altered  and  inspissated  secretion,  with  manifest  improf^ 
ment.  The  proceeding  should  be  repeated  as  often  as  seem 
necessary,  even  for  many  weeks  in  some  cases.  I  have  knoifr 
semi-solid  masses  of  old  offensive  secretion  to  come  away  ttam 
a  tympanum  which  had  been  thus  treated,  even  after  a  streiB 
of  fluid  had  been  several  times  passed  through  the  ear  withook' 
removing  anything  more  than  a  few  flakes  of  recent  mncoi; 
and  my  conviction  is  that  in  some,  both  of  these  cases  and  of 
those  in  wliich  I  am  in  the  habit  of  incising  the  membrane  wift 
the  view  of  thus  washing  out  the  tympanimi,  the  mastoid  oeb 
and  other  recesses  of  the  cavity  gradually  empty  themseboi' 
beneath  the  influence  of  the  stream;  and  that  masses  of  halt 
dried  mucus  which  have  been  accumulating  for  years  may  be  flni 
dissolved  and  washed  away.  I  believe  that  experience  of  fk 
method  could  not  fail  at  once  to  convince  and  to  astonish  eveiy 
one  who  tried  it.  I  use  first  alkalies — soda,  or  carbonate  sni 
chlorate  of  potash — in  nearly  saturated  solutions,  and  aiterwaidl 
employ  for  the  most  part  alum  or  sulphate  of  zinc  (gr.  iv.— 
x.ad.  3J.) 

At  the  same  time,   if   gramilations  are  present,  I  apply 
caustics  ;  generally  either  a  strong  solution  of  nitrate  of  siho*  1 
or,  if  a  powerful  action  is  required,  chloroacetic  acid ;  but  cUo-    ; 
ride  of  zinc,  also,  is  very  effective — either  may  be  applied  by* 
camePs-hair  brush. 

Dr.  Sehwartzo,  of  HaUe,  has  strongly  recommended,  for  thft 
treatment  of  perforations  when  no  granulations  are  presonfe 
solutions  of  nitrate  of  silver  (from  two  to  forty  grains  to  ito 
ounce).  These  he  pours  into  the  ear,  and  then,  by  means  of* 
glass  tube,  made  to  fit  the  meatus  by  india-rubber,  blows  the* 
througli  ihft  Eustachian  tube  so  as  to  reach  the  fauces.    Imine- 


PERFORATION  OP   MEMBRANA  TTMPANT.     279 


afterwards  he  syringes  out  the  ear  with  a  solution  of 
Bait,  cansiiig  it  to  pass  as  far  inwards  as  the  caustic 
y  dooe.    The  insoluble  chloride  of  silver  is  formed,  and  cornea 
in  hirge  flakes.     Excellent  results^  no  doubt^  are  thus 
bat  it  m  necessary  to  use  caution,  aa  the  pain  caused 
^  too  s^OBg  a  solution  is  very  severe.     I  should  always  post- 
I  ita  use  until  after  the  ear  had  been  repeatedly  syringed 
aa  deacribed  above,  with  an  alkali,  and  some  mild  as- 
Dr.  Schwartze  recommends  it  to  be  repeated  daOy  for 
imeSy  the  discharge  soon  ceasing  under  its  use  in  his 
Another  method  of  bringing  about  a  permanent  cessa- 
I  of  discharge  when  granulations  are  removed,  or  even  before, 
I  employ  talc  (Prench  chalk)  in  powder.   All  discharge  being 
red  by  syringing — for  which  purpose  the  patient  should 
through  the  ear  while  the  syringe  is  used — the  surface 
be  thoroughly  dried,  aa  far  as  possible  (lint  rolled  up,  or 
of  a  towelj  answer  well).     A  little  of  the  powdered 
■honld  then  be  taken  up  in  a  small  glass  tube  and  blown 
►  the  meatus  by  a  sharp  puff.     An  elastic  bag  is  preferable 
I  month.     This  should  be  repeated,  if  necessary,  until  the 
of  the  meatus  is  well  covered.     The  process  should  be 
daily,  and  it  is  seldom  that  many  applications  are 
;  but  the  eai'  should  be,  each  time,  well  cleansed  and 
I  know  no  more  effective  plan  than  this,  but  it  is  some- 
i  tedious,  and  requires  daily  attendance,  and  is,  therefore, 

lljr  reserved  for  the  more  obstinate  cases. 
Flotiona  I  have  found  the  perchloride  of  mercury  the  best 
^ general  rule:  a  third  of  a  grain  to  the  ounce  is  almost 
lya  well  borne  ;  if  stronger  it  is  apt  to  be  irritating.  With 
;.  with  every  lotion,  I  combine  opium  or  morphia,  giving 
enoe  to  the  tincture,  from  two  to  thirty  drops.  Of 
■  astringent  lotions  the  sulphate  of  zinc  (gr.  ij.^x.  ad.  Jj.) 
first ;  next  to  it  the  liq.  ferri  perchlor,  (n^  x,  ad,  gj.) ;  and 
i  tannin  (gr.  x.  ad.  §j.).  Whatever  lotion  is  used,  the  patient 
fill  the  ear,  force  air  through  the  Eustachian  tube  freely, 
,  let  it  nm  out,  repeating  this  two  or  three  times  morning 
levantxi^*  Syringing  for  himself  is  seldom  useful,  unless  the 
at  can  see  the  surgeon  only  at  long  intervals.  The  liquor 
fthi  is  seldom  advisable  as  a  lotion  in  perforations,  though  it 
jften  useful  in  granular  conditions  without  rupture,  and  is 
kiy  QiefiU  applied  undiluted  to  granulations,  or  the  roots  of 
1  glowing  from  the  edges  of  an  orifice  or  the  tympanic  wall. 
isometimes  happens  that  an  orifice  in  the  membrane  is  of 
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too  small  a  size  to  permit  the  complete  escape  of  the  dischatgi 
In  this  case  the  irritation  continues  in  spite  of  treatment, 
the  membrane  often  assimies  a  red,  and,  in  parts,  granak 
aspect,  and  apx>ears  irregularly  swollen.  When  air  is  fbm 
into  the  tympanum  it  will  sometimes  escape  through  a 
orifice,  bringing  with  it  bubbles  of  air  and  macus ;  at 
though  it  enters  the  drum,  it  does  not  pass  through  the 
brane  until  a  little  viscid  mass  has  been  first  protruded.  ^ 
have  in  some  cases  clearly  seen  two  such  minute  orifices. 
treatment  I  employ,  after  a  due  trial  of  other  means,  is  to  enhi 
the  outlet  by  incision. 

The  most  tedious  perforations  that  I  have  met  with  are  tlia 
which  are  situated  at  the  anterior  and  lower  part  of  the  m( 
brane,  very  near  to  the  wall  of  the  meatus.  I  believe  the  reasoa 
that  the  perfect  emptying  of  the  tympanum  is  more  diffiol 
owing  to  the  orifice  being  nearly  in  a  line  with  the  Eustaddi 
tube ;  so  that  the  posterior  part  of  the  tympanum  remains  t 
much  a  closed  cavity. 

The    artificial  membrana   tympani. — To    however  great 
extent  the  membrana  tympani  may  be  destroyed  the  heaxii 
may  suffer  comparatively  little,  and  with  the  treatment 
described,  it  often  happens  that  not  only  the  discharge 
and  the  exposed  surface  assumes  a  healthy  aspect,  but 
hearing  recovers  sufficiently  for  aU  the  patient's  needs.     Shoi 
this  not  be  the  case  it  is  probable  that  there  exists  some 
tion  of  the  connections  of  the  ossicula.     In  such  conditio 
astringent  solutions,  as  sulphate  of  zinc,  often  produce 
temporary  improvement,  but  the  remedy  is  some  form  of 
ficial  membrane — either  the   moistened  cotton-wool  of 
Yearsly,  or  the  india-rubber  disc  or  globe  proposed  by  l^ 
Toynbee.    Each  form  has  its  special  advantages,  and  a  caselkl 
seems  to  demand  it  should  not  be  abandoned  till  all  have  \M 
tried.    For  the  cotton-wool  I  prefer  glycerine  to  water,  mI 
then  will  retain  sufficient  moisture  not  to  need  changing  ■ 
four  or  five  days ;  and  in  most  cases  I  add  to  the  ounce  \ 
glycerine  from  five  to  twenty  grains  of  sulphate  of  zinc.    Beoj 
rolled  up  into  a  small  spindle-shaped  plug,  about  half  an  ind 
long,   it  may  be  introduced  either  by  a  pair  of  forceps,  i 
threaded  through  a  narrow  silver  tube.*     I  think  it  is  besti 


*  Prepared  cotton,  &c.,  as  also  all  the  other  forms  of  artificial  membraney  i 
sold  by  Messrs.  Weiss,  of  the  Strand. 
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wlmterer  form  of  artificial  membrane  is  used  towards  the 
'«^  posterior  part  of  tlie  tympamiiii,  so  as  to  touch,  if  it 
at,  the  head  of  the  stapes.     A  little  pain  is  sometimes 
of,  bat  if  the  attempt  succeeds  well  the  patient  ia 
Jjr  conscious  of  hearing  better,  and  the  cotton  or  disc 
then  be  left  in  niuy  and  the  tube  or  forceps  carefidly 
After  a  little  instruction   from  the  surgeon  the 
i  aoon  learns  to  apply  it  himself,  and  if  care  is  taken  to 
it  acctuaulation  of  discharge  or  epidermis,  the  effect  con- 
1  indefinitely^  and  often  becomes,  even  in  eases  of  other- 
extreme  deafbeasy  so  permanent  as  to  render  possible  the 
itiiinance  of  the  membrane.     If  the  india-rubber  disc  is 
!  made  with  a  thread  attached,  and  introduced  by  means 
ktabe,  is  preferable  to  one  fixed  upon  a  wire.     Mr.  Toynbee 

tjommtely  Doting  the  size  of  tbe  iimer  extremity  of  tbe  meatos  to 
r  nalTiTid  membrane  was  attached,  the  operntor  eliould  proceed  to  cut 
^  vti£ojil  membrane  as  nearly  of  the  aizo  and  shape  of  the  natural  one  as 
,  taking  care  at  the  same  time  to  keep  the  inargrin  quite  smooth  and  TO- 
Tlle  patient  should  then  be  placed  with  tbe  head  inclined  to  the  opposite 
r,  while  a  strong  ligpht  is  thrown  into  the  meatus^  which,  if  liable  to 
,  ahotdd  hare  been  preriouslj  syringed.  The  operator  will  next  take 
membrane,  and  having  moistened  It  with  warm  water,  pass  it,  by 
I  of  the  «tlver  wire,  gently  inwards,  until  it  has  reached  what  be  condders 
Iwtttrai  position.  This  he  will  ascertain  by  the  occurrence  of  a  faint  bub- 
loaad  caused  by  the  escape  of  the  slightly  compri^ssed  air  beyond  it :  he 
bo  leel  a  slight  obstruction  offered  to  its  further  passage  by  the  remnant 
I  Mlttral  membrane.  Should  any  attempt  be  made  to  pase  the  artiBcial 
Wyond  this  point,  the  patient  will  compkin  of  pain,  which  up  till 
I  aoi  be>en  felt.  The  most  certain  test,  howerer,  of  tbe  proper  placing 
I  Ittsficial  membrane  is  the  sensation  of  the  patient,  who  discovers  by  the 
t  «f  Ids  own  voice^  or  that  of  tbe  surgeon,  or  by  the  movement  of  his 
I  and  lipa,  that  his  hearing  baa  been  suddenly  improved.' 

r^it  adrisable,  when  there  remains  only  a  very  narrow  ring 
f  Bsteral  membrane,  to  cut  the  artificial  one  a  little  larger, 
it  its  edges  may  turn  slightly  backwards  when  it  is  intro- 
I  have,  however,  sometimes  found  that  a  portion  of 
cut  to  the  shape  of  the  aperture,  but  a  little  larger 
trise,  and  applied  directly  to  the  rnptxired  spot,  has  answered 
'  than  when  the  whole  surface  has  been  covered.     At  first 
f  ttrttfieial  membrane  should  be  worn  only  for  an  honr  or  two, 
a  shorter  time,  daily,  and  should  be  discontinued  for  a 
*  if  any  irritation  arise.     It  should  be  removed  at  night* 

-These    growths    may,    for   practical  purposes,  \)e 
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diyided  into  cellnlar  and  fibroid,  according  to  the  densitj 
their  structure,  and  the  corresponding  difficnliy  of  eradicaia 
them ;  some  of  the  more  dense  of  the  latt^  also  bleeding 
considerably  when  removed.     But  minute  examination 
considerable  complexity  of  structure  in  some  of  these 
tions,  and  there  is  an  accumulating  body  of  evidence  that  ikj 
structure  varies  definitely  according  to  the  surfiEbce  from  wl 
they  spring,  and  that  those  which  arise  from  the  meatm^ 
from  the  walls  of  the  tympanum,  possess    a  corresponfl 
glandular  structure  which  is  wanting  in  those  which 
from  the  outer  surface  of  the  membrana  tympani.     Their 
frequent  seat,  in  my  experience,  is  the  inner  wall  of  the  I9 
panum,  the  membrane  being  ruptured ;  but  it  is  importuit 
remember  that  they  may  form  within  the  tymipanxim  wiflifl 
the  existence  of  any  perforation.     In  this  case  they  may 
cause  the  membrane  to  give  way,  and  literally  grow  through 
or  at  least  appear  to  do  so,  or  they  may  remain  within  i 
cavity,  giving  rise  to  great  irritation,  and  require  treatment 
incision.     In  one  such  case  (see  Clmical  Society's  TransadiA 
vol.  ii.)  a  polypus  nearly  as  large  as  a  pea  was  evacuated,  11 
entire  relief,  having  apparently  become  detached,  and  acting  i 
foreign  body.    Twice  in  post  mortem  examinations  I  have  fi» 
small  polypi  growing  from  the  inner  surface  of  the  memfan 
tympani.    Next  to  the  exposed  tympanic  wall  the  most  freqiM 
seat  of  polypi  is  the  inner  part  of  the  meatus,  and  then 
external  surface  of  the  membrane.     Wbatever  their  seat 
nature  they  require  essentially  the  same  treatment,  vis, 
soothing  of  any  irritation ;  the  removal,  as  far  as  practicable^ 
all  accumulated  discharge ;  the  eradication  of  the  growth, 
restoration  to  a  perfectly  healthy  state,  of  the  surfieu^  fii 
which  it  sprang.    For  the  first  purpose,  if  any  means  are  neol 
sary,  leeches,  a  few  small  blisters,  and  lotions  of  diluted  1 
plumbi  are  the  best ;  the  second  may  be  effected  by  syringi 
with  alkaline  solutions,  forcing  them  through  the  tympanuia 
a  perforation  exists,  and  by  the  nose  douche,  or  the  patklj 
drawing  or  syringing  through  the  nostrils  a  solution  of  floi 
(gr.  X.  ad.  gj.).     For  the  removal  of  the  polypus,  if  it  be  of « 
size,  I  prefer  Sir  W.  Wilde's  snare,  armed  not  with  wire^  b 
with  the  gimp  used  by  anglers.     This  is  much  less  fragile,  fl 
less  painful.     The  polypus  may  generally  be  thus  cut  thxaaj 
close  to  its  root.     When  too  small  to  be  grasped  by  the  sxm 
Mr.  Toynbee's  *  lever  ring  forceps,'  consisting  of  two  small  rii 
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mOT&ble  cannula,  or  that  here  depicted,  are  both 
tnt*  After  a  polypus  of  long  standing  has  been 
I  frequently  happens  that 
W  of  old,  half-dried,  offeu- 
kge  are  exposed,  and  may 
I  by  the  s^Tinge,   or  the 

flbond  coTered  with  dense 
idermis  requiring  a  pro- 
^  of  altaUne  lotions  to 
I.  When  this  is  the  case 
1  of  the  growth  often  gives 
^  distressing  symptoms, 
^  this  has  been  done  the 
lent  of  the  case  eommen- 
t  the  rule,  no  sooner  is  a 
bored  than  it  begins  at 
^odnce  itself,  and  the  only 

Lcma  be  relied  upon  to 
are  to  apply  caustics, 
aids  other  astringent  or 
ifanoes,  keeping  th^  tym- 
iautltf  free  from  cQlhciions 
I  xmtil  a  perfectly  healthy 
taar&ce  is  induced.  With- 
f  this  process  thoroughly  to  a  conclusion,  to  remove 
teless  for  temporary  relief,  is  to  inflict  useless  pain. 
L  applied  by  a  camers-hair  brush  daily  for  a  few 
i  the  caustic,  greatly  diminishes  the  pain.  Cliloro- 
I  potassa  fusa,  carefully  guarded,  chromic  acid,  or 
EanCy  are  good  caustics.  Nitrate  of  silver  is  excellent 
r  stages.  The  caustic  is  best  applied  daily  until  a 
ct  IS  produced,  this  being  by  far  the  least  painful  and 
I  e  of  using  it.  At  the  same  time,  a  lotion  of  perehlo- 
w^^  fer-  ^  ad,  Ij.)  with  tinct.  opii  it^^v. — x,  should  be 

tday ;  the  Eustachian  tube,  if  closed,  shoidd  be  made 
d  if  the  membrane  be  perforat-ed,  a  syringing  from 
ihrough  the  nostril  practised  frequently,  as  above 
Hloss  it  be  contra-indicated.  When  the  root  of  the 
manifest  signs  of  disappearing  we  can  often  sub- 
caustic  the  undiluted  liq,  plumbi,  or  the  powdered 
means  polypi  of  the  largest  size  and  most 
luaeter  may,  so  &x  as  my  recent  experience  extends, 
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persevered  regret  the  trouble.  The  surgeon  should  rei 
that  these  growths  are  very  often,  probably  most  often,  n 
and  this  from  the  very  commencement.  I  have  syringi 
a  child's  ear  four  distinct  minute  polypi,  each  one  evic 
separate  growth. 

Instead  of  removal,  injection  into  the  substance 
polypus  of  a  few  drops  of  liq.  ferri  perchloridi  has  bee 
tised  with  success,  but  I  have  not  sufficient  experience  t 
positively  of  its  results.  Before  removal  the  soft  and  s 
texture  may  be  deadened  by  a  few  applications  of  liq. 
in  which  morphia  has  been  dissolved ;  and  I  have  boi 
caused  sloughing  of  one  of  the  softer  kind,  when  remc 
refused,  by  pressing  into  its  substance  a  fragment  of  ni 
silver.  But  the  pain  of  treatment  by  caustics,  of  course, 
exceeds  that  of  the  snare. 

Gramdations  on  the  surface  of  the  membrana  iympani 
uncommon,  either  with  or  without  perforation.  Thei 
ment  is  essentially  that  of  the  root  of  a  polypus,  but  tb 
sence  almost  certainly  indicates  disease  witibin  the  tyn 
the  treatment  of  which  is  of  the  chief  moment.  Very  frc 
the  membrane  demands  incision. 

IV.  Appeotions  op  the  Eustachian  Tube. 
The  ordinary  condition  of  the  Eustachian  tube,  as  sli 
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I  it  disappears  at  once.    K  this  experiment  be  made  bj  a 

by  person  while  the  surgeon  keeps  his  eye  fixed  upon  the 

abrana  tympani,  that  membrane  may  be  seen  to  yield  slightly 

\  the  pressure  of  the  air,  assuming  a  less  concaye  position, 

I  is  retained  for  a  time,  even  while  the  natural  respiration 

learned  on.     If  the  act  of  swallowing  be  now  performed,  the 

Qbrane  may  be  seen  to  fall  back  at  once  to  its  normal  posi- 

Similar  effects  are  said  to  be  experienced  during  a  descent 

k  diving-bell.     In  addition  to  these  &cts,  certain  symptoms 

attend  an  open  condition  of  the  EuBtachian  tube,  first  de- 

libed  by  Dr.  Jago,  of  Truro,  give  evidence  in  the  same  direction. 

affection  is  attended  with  a  buzzing  noise,  and  an  un- 

lly  vivid  hearing  of  all  sounds  which  have  their  origin  in 

I  patient's  own  mouth,  throat,  or  stomach,  to  such  an  extent 

greatly  to  interfere  with  the  hearing  of  external  sounds. 

is  at  the  same  time  a  feeling  of  discomfort  in  the  throat, 

the  patient  endeavours  to  relieve  by  repeated  acts  of 

The  cause  of  this  condition  appears  to  be  some 

t  of  the  throat,  but  of  what  character  is  not  clear ;  perhaps 

irritation  keeping  the  muscles  attached  to  the  Eustachian 

I  in  a  state  of  spasmodic  action.     The  symptoms  occur  most 

itly  during  catarrhal  affections.     For  the  most  part  they 

I  intermittent,  the  restoration  of  the  natural  apposition  of  the 

I  of  the  tube  removing  them  at  once.* 
Much  more  frequent  and  more  serious  is  the  opposite  affection, 
iion  of  the  Eustachian  tube.  This  condition  may  be  due  to 
ious  causes ;  thickening  of  the  mucous  membrane  of  the 
aces  or  tympanum,  or  relaxation  of  the  fauces,  appear  to  be 
)  most  frequent.  Stricture  of  the  osseous  walls  of  the  tubes 
Occurs  sometimes,  though  rarely ;  firm  membranous  adhesions 
^le  occasionally  found  completely  closing  it,  and  accimiulations 


*  It  has  been  recently  shown  by  Dr.  Riidinger  of  Munich  that  the  Eustachian 
tiibe  consists  of  two  portions,  the  narrow  and  slit-like  tube  being  seen,  on 
taction,  to  terminate  above  in  a  kind  of  hook ; — i.e.  a  small  circular  canal  runs 
<long  the  superior  border  of  the  flat  one.  It  has  been  argued  that  this  is  always 
opn,  but  the  question  seems  not  practically  important,  the  interchange  of  air 
V  means  of  it  being  at  least  very  slow.  That  there  is  a  muscle  which  closes  as 
««Q  as  one  which  opens  the  Eustachian  tube  is  indicated  by  many  phenomena  of 
Please ;  perhaps  especially  by  the  effects  of  local  irritants  which  tightly  close  it. 
8i]]^te  of  zinc  e,g.  syringed  along  it  makes  it  for  a  time  quite  imperyious* 
Dr.  Von  Troeltsch  (Archtv.  fur  Ohrenheilkunde,  vol.  i.  p.  15)  has  argued  from 
•natomy  that  the  tensor  palati  alone  opens  the  tube,  the  levator  serving  to 
dose  it 


perhaps,  in  cases  in  which  other  means  have  failed,  wl 
chance  of  benefit  to  the  hearing  may  be  weighed  againsi 
injury  to  the  patient  from  their  loss.  The  slight  loss  < 
attending  their  excision  may  perhaps  have  a  benefi 
flnence. 

The  diagnosis  of  obstruction  of  the  Eufitachian  tabe 
made  by  inspection  of  the  membrana  tympani,  and  by  fb 
the  otoscope.  This  instrument  is  a  flexible  tube,  one 
which  is  to  be  inserted  into  the  ear  of  the  surgeon,  i 
other  into  that  of  the  patient,  while  the  latter,  clofi 
mouth  and  nostrils,  either  makes  a  forcible  expiration 
forms  the  act  of  swallowing.  If  the  Eustachian  tube  be  p 
the  air  will  almost  always  be  heard  (after  some  practice) 
into  the  ear  during  one  or  other  of  these  operations.  Tl 
that  results  when  the  organ  is  in  its  normal  state  is  a ; 
thiidy  somewhat  like  the  striking  of  a  bullet  against  i 
heard  at  a  great  distance,  or  like  the  blowing  Buddenl 
small  bag  of  silver  paper.  When  disease  is  present  thi 
may  be  variously  modified ;  a  creaking  or  whistling 
heard  if  the  Eustachian  tube  be  narrowed  by  thickenii 
lining  membrane ;  a  ^  gurgling '  indicates  the  presence  o 
or  other  fluid  within  the  tube  or  tympanum.  It  is  sell 
case  that  if  the  Eustachian  tube  be  pervious  no  sound  is 
when  the  patient  has  learnt  rightly  to  make  the  expe 
and  if  neither  any  sound  can  be  heard  nor  any  moTemez 
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imxae  time  of  a  doll  eoloor,  and  frequently  somewhat  opaque^ 
kiglii  spot  on  its  surface  being  indistinct  and  diftused.  This 
Ittion  of  the  membrane  may  be  distinguished  fi-om  the  re- 
I  of  inflammation  by  the  more  decided  concavity,  without 
pdaiitj,  and  the  absence  of  congestion  or  thickening. 
)m  liistoiy  also  is  characteristic  of  the  disease.  The  deaf- 
for  tlie  moat  part  arisen  gradually,  without  any  con- 
amount  of  pain,  and  after  repeated  attacks  of  cold  or 
it  Often  the  hearing  wiU  have  been  suddenly  re- 
Tarions  periods  after  a  loud  crack  or  report  in  the  ear^ 
[y  lost  again. 

lAru^Uon  of  the  Eustachian  tube  from  thickening  of  ths  mucojis 
^rwie  of  the  fauces, — This  affection  is  more  frequent  before 
after  middle  age  (the  dea&ess  of  advancing  years  being 
coiuiected  with  morbid  conditions  of  the  tympanum) ;  and 
IQ^ecially  common  in  scrofulous  or  otherwise  unhealthy 
The  appearance  of  these  latter  patients  very  often  at 
the  nature  of  the  malady ;  there  is  a  fulness  about 
of  the  jaw,  and,  especially  when  the  tonsils  are 
they  have  a  peculiar  expression  of  coimtenance, 
%g  from  the  mouth  being  kept  slightly  open  to  aid  in  respi- 
ft.  They  are  also  apt  to  snore  when  asleep.  The  deafness 
m&  cauees  ia  considerable,  the  patient  requiring  to  be  spoken 
a  distinct  voice  within  a  yard  or  two,  A  *  stufling  '  in  the 
and  more  or  less  tinnitus,  are  generally  complained  of, 
IBiicotis  membrane  of  the  fauces  is  generally  red  and  tumid. 
treatment  indicated  is  to  restore  the   health,  to  remove 

EM  of  mucus  in  the  fauces,  and  to  reduce  the  thickened 
e*  But  besides  these  means  it  is  desirable  with  very 
y,  exceptions,  to  take  advantage  of  a  proceeding  beau- 
l&r  its  simplicity  and  invaluable  for  its  results,  introduced 
k  Adam  Politzer,  of  Vienna,  as  a  means  of  opening  a  closed 
ichian  tube  without  having  recourse  to  the  catheter, 
iqf  advantage  of  the  natural  opening  of  the  tube  during 
iick  of  swallowing,  Dr*  Politzer  suggested  that  air  should 
(fy  blown  into  the  upper  part  of  the  pharynx  by  the 
while  the  i>atient  swallows  -with  closed  mouth  and 
is  very  easily  effected,  either  by  means  of  an  india- 
;,  or  by  a  tube  through  which  the  surgeon  may  blow. 
dirocttBg  the  patient  to  take  a  little  water  in  the  mouth, 
swallow  it  with  closed  mouth  at  a  given  signal,  the 


283 


DISEASES  OF  THE  EAR. 


surgeon  next  introduces  into  one  of  Ms  nostrils  the  nou 
tie  elastic  bag  (best  ending  in  a  piece  of  elastic  tnbe),  an 
the  same  time  that  the  patient  swallows  he  forces  the  air  p( 
fnlly  into  the  nose.  Unless  the  obstruction  be  verj  greo 
air  is  almost  sure  to  pass  freely  up  the  tube,  ajid  if  the  sm 
uses  an  otoscope  (a  simple  piece  of  elastic  tubing  eig 
inches  long  is  the  best)  he  will  hear  it  enter  the  tympantHi 


Folitacr*B  method  of  opening  th©  EustifcehiftD  tube. 

loud  clapping  sound  is  sometimes  heard^  and  is  almost  i 
indication  of  a  restoration  of  the  hearing ;  at  other  timJ 
sounds  are  obscure  or  decidedly  moisi^  indicating  fluid  } 
the  tympanum,  and  the  effect  is  slighter,  or  null.  These 
belong  to  disease  of  the  tympanum.  If  on  the  other  hai 
only  or  chief  abnormal  condition  has  been  the  closure  < 
tube  the  effect  is  most  striking,  and  to  the  patient  often 
startling.  In  confirmed  eases  it  is  desirable  to  repeat  thi 
ceeding  more  or  less  frequently,  and  it  often  suffices,  oon 
with  general  treatment ;  and  especially  with  the  nse  of  t 
tion  of  soda  or  common  salt,  drawn  or  syringed  throng 
nostrils,  aa  before  described.  For  bracing  up  the  thic 
membrane,  I  prefer  to  nitrate  of  silver,  &c.,  dried  alum  poi^ 
and  blown  into  the  angle  behind  the  tonsil  through  a  < 
glass  tnbe.  An  adult  can  quite  easily  draw  in  the  p 
for  himself*,  by  sucking  through  the  tube.  The  alkaline 
tion  through  the  nostril,  combined  with  the  powdered 
thus  applied,  is  a  very  efficient  plan  of  treatment. 
times,  but  rarely,  a  leech  or  two  applied  beneath  the  ea 
by  means  of  a  tube^  to  the  nasal  mucous  membrane  « 
affected  side,  or  in  both  these  situations  at  once,  are  dei 
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eommencement  of  the  treatmeut.      StiBiulatiiig  and 
i  gargles  or  iiibalations  may  also  be  used  if  necessary. 
aroand  the  throat,  either  with  salt  and  water  or  with 
linimeiits  which  may  contain  salts  of  iodine,  will  of 
recommended,  together  with  ample  exercise  in  the 
air,  and  cold  or  tepid  sponging.     Toiiica  are  often  iiidi- 
eflpeeially  in  children;  the  acid  mixture  of  iron  and 
af  magnesia  is  the  form  that  I  prefer.     The  Eustachian 
ij  alao  be  obstructed  by  thickening  of  the  membrane 
Hs  tympanic  orifice,  as  a  result  of  chronic  infiammation 
tibe  tympanum. 

of  ike  mucous  membrane  of  the  fauces  will  also  pro- 
doflnre  of  the  Eustachian  tubes.  This  condition  is  diiterent 
,  that  of  thickening,  and  occurs  in  a  different  class  <»f 
lit0*  It  is  met  with  only  in  adults;  chiefly  in  persons  in 
;  liealtk,  and  suffering  under  general  relaxation  of  the 
B*  Those  who  smoke  to  excess  are  especially  liable  to 
leas  &om  this  cause.  The  lining  membrane  of  the  throat 
Je  and  mottled,  the  uvula  is  elongated.  The  membrana 
pnes^its  the  characteristic  dull  and  concave  appearance, 
bracing  and  tonic  measures,  with  stimulating  and  as- 
applications  to  the  fauces  and  the  orifices  of  the  tubes, 
»nment  of  any  practices  injurious  to  health,  will 

Sttstachian  tube  may  also  be  obstructed  by  stricture  of 
'  walls*     Two  cases  are  reported  by  Mr.  Toynbee.     The 
\9thct  may  be  produced  by  elfusion  of  fibrine  uniting  its 
by  firmly  organised  tissue.      In  such  cases  as  these 
iit*f  jioiut  would  be  to  make  an  accurate  diagnosis,  and 
subjecting   the  patient  to  useless  treatment.      The 
i  of  the  canal  by  an  elastic  sound  would  of  course  be 

the  rarer  causes  of  obstruction  of  these  tubes  may  be 
on  the  authority  of  Sir  W.  Wilde,  foreign  bodies ; 
remarkable  case  on  record  is  that  in  which  an  ear  of 
discovered  after  death  projecting  ft^oin  its  guttural 
be-^     The  same  author  also  mentions  that  he  has  seen  deaf- 
induced   by  a  large  fieshy  nasal  polypus,  which  passed 
I  into  iba  phar^mx. 

catfT  in  which  the  obstruction  of  the  Eustachian  tube  will 
fieid  to  the  means  prescribed,  recourse  must  be  had  to  the 
uhiam  miheter^  the  use  of  which  is  happily,  as  a  rule,  free 
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alike  from  pain  and  danger.  The  patient  being  placed  ill 
easy  posture,  the  surgeon,  standing  on  his  right  aide,  i 
take  the  catheter  lightly  between  his  finger  and  thumb  udp 
it  gently  along  the  floor  of  the  nostril  nntil  it  reachfli  i 
pharynx.  At  this  point  either  of  two  methods  may  be  i 
for  conveying  it  to  the  opening  of  the  tube.  It  may  be  ( 
on,  its  point  still  turned  downwards,  nntil  it  reaches  the  ] 
terior  wall  of  the  pharynx,  and  then  it  may  be  drawn  i 
about  half  an  inch,  being  gently  rotated  at  the  same  timec 
wards  and  upwards.  In  doing  this  it  will  for  the  moit] 
easily  slip  into  the  trumpet-shaped  orifice  of  the  tube,  andi 
be  felt  to  be  embraced  by  its  walls.  Or  when  the  point  of  4 
catheter  has  arrived  at  the  posterior  nares,  the  instramenii 
be  gently  rotuted  outwards  and  slightly  upwards,  and 
on  into  the  pharynx.  In  this  way  it  may  be  }>as8ed< 
into  the  Eustachian  tube.  The  former  plan,  however,  is  1 
easier ;  and  in  the  latter  it  is  necessary  to  guard  agaimt  ( 
tangling  the  point  of  the  catheter  in  a  lacuna  which  liesc 
in  its  route.  No  bleeding  should  follow  its  use,  unless  1 
has  been  unusual  resistance.  Air  may  now  be  passed  intoi 
tympanum,  either  by  an  elastic  bag  or  by  means  of  a  fle 
tube,  provided  at  one  end  with  a  mouthpiece,  at  the  other  i 
a  small  pipe  fitting  into  the  end  of  the  catheter.  The  < 
being  placed,  one  end  in  the  ear  of  the  surgeon,  and  the  i 
in  that  of  the  patient,  the  air,  if  it  can  be  forced  throoglii 
Eustacliian  tube,  may  be  heard  to  pass  into  the  tympanm 
strike  on  the  membrana  tympani.  The  chief  sources  of! 
in  passing  the  Eustachian  catheter  are  two  :  first,  suflfieriiig  i 
I)oint  of  the  instrument  to  slip  up  into  the  middle 
instejid  of  sliding  along  the  floor  of  the  lo\oer ;  and 
not  drawing  it  far  enough  forward  again  after  touching  I 
posterior  wall  of  the  pharynx.  In  other  words,  if  the  inst 
is  wrongly  placed,  its  point  will  generally  be  either  too  \ 
lip  or  too  far  in.  Sometimes  it  happens  that  it  slips  Mi 
distance  down  the  pharynx  before  being  stopped  by  conlMl 
with  its  posterior  wall,  and  in  this  case  requires  more  than  fld 
average  withdrawing;  the  distance  between  the  orifice  of  tti 
tube  and  the  back  of  the  pharynx  is  perceptibly  greater  in  »■ 
than  in  women.  Besides  its  use  in  closure  of  the  tube,  ttl 
catheter  is  constantly  in  requisition  for  the  efficient  diagoflBl 
and  treatment  of  disease  within  the  tympanum,  and  fSicilitf  i 
its  application  (which  is  not  difiicult)  is  indispensable  to  il| 
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wish  to  be  able  really  to  relieve  this  clasa  of  affections,  A 
iiUle  practice  on  the  recent  section  of  a  skull  gives  all  the 
fliat  ts  needed.  The  best  form  of  catheter,  I  believe,  is  that 
icted  of  vulcanite ;  various  sizes  and  curves  are  desirable^ 
■Iter  ran^Bg  from  a  verj  slight  bend  of  the  point  to  nearly 
Diicircle  of  an  inch  in  diameter,  for  using'  throng-h  the 
noetril  in  case  that  on  the  affected  side  should   be 


1 


only  proofs  that  the  catheter  lies  fairly  in  the  tube,  are 
J  the  air  pass  along  the  tube,  or  introducing  a  bougie,  or 
rring   its   position    by  means  of  rhinoscopy.     The  latter, 
V  is  seldom  required,  although  an  examination  of  the 
nares  and  orifice  of  the  tube  by  means  of  the  mirror  has 
sod  will  no  doubt  add  more,  to  our  knowledge.     It  has 
Ittod,  for  example,  ulcers  of  the  mouth  of  the  tube  and 
itions  of  thick  mucus  over  it,  necrosed  conditions  of  the 

■ne,  and  complete  obliteration  of  the  orifice. 
.  .innot  be  passed  into  the  tympanum  by  means  of  the 
the  tube  may  be  opened  by  bougies.     This  proceeding 
with  a  certain  amount  of  pain^  but  ^ith  due  caution 
from  serious  danger,  and  by  means  of  it  very  many 
incurable  cases  of  deafness  may  be  perfectly  relieved. 
kable,  indeed,  how  dense,  and  how  confirmed  strictures 
tiibc  may  by  perseverance  be  thus  thoroughly  and  per- 
tUj   overcome.     Often,  indeed,  one,  or  at  most  thi'ee  or 
tntrodnctions  of  a  thin  and  very  elastic  bougie  will  suffice  ; 
'^♦^r  cases  I  have  known  a  perseverance  in  their  use, 
.  iver  many  months,  completely  successful  at  last,  and 
stored  with  almost  absolute  perfection,  where  it  had 
absent  for  twenty  years.     In  this  case  there  existed  also  a 
of  mucus  within  the  tympanum,  for  which  the  mem- 
Imd  b«en  incised  more  than  once,  with  only  tempomry 
When  a  stiieture  of  great  density  exists,  it  is  requisite 
xecourse,  very  carefuUy,  to  whalebone  bougies,  and  to 
which  may  be  suffered  to  remain  in  the  tute  five  or 
tee,  the  catheter  and  bougie  being  then  withdrawn 
Two  csises  of  laminaria  b<:>ugies  hreaJctn^  off  in  the 
B^  are  recorded  by  a  German  physician,  but  the  fmgments 
away,  leaving  no  ill  effects,     I  have  never  found  such 
it  in  the  least  degree  threatened.     But  even  in  spite 
light  abrasion  of  the  mucous  membrane  will  sometimefl 
V  and  then  if  air  be  forcibly  injected  it  becomes  extravasated 

u  2 
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in  the  cellular  tissue,  and  causes  a  swelling  whicli  nati 
alarms  the  patient.   With  the  least  prudence,  however,  this  i 
dent  is  never  formidable.     The  air  is  entirelj  absorbed  in  a  i 
or  two,  and  after  a  fortnight's  rest,  the  treatment  may  be  qol 
safely  proceeded  with.*    An  excellent  addition  to  the  tise^ 
bougies  is  to  introduce  through  the  ordinary  catheter 
very  small  elastic  one  (capable  of  entering  the  tympanum  t 
a  normal  tube)  as  far  as  it  can  be  passed,  and  then  to  i 
through  it,  with  moderate  force,  a  strong  alkaline,  or 
caustic  solution — using  as  it  were  hydraulic  pressure.    The  I 
flation  by  Politzer's  bag  should  be  used  concurrently ;  and  hji 
grees  a  stricture  that  at  first  seemed  hopeless  will  yield, 
air  has  at  length  reached  the  tympanum,  a  few  drops  of  a  i 
tion  of  nitrate  of  silver  (gr.  ij. — yj.  ad.  gj.)  should  be 
syringed  into  it,  and  this  may  be  repeated  at  intervals  of  1 
three  days  if  necessary,  and  if  no  severe  pain  ensues.    The  1 
after  a  time  remains  pervious.   In  bad  cases  a  daily  introdn 
of  the  bougie  is  required ;  but  it  is  needless  to  say  that 
in  exceptional  cases — neither  this  nor  any  other  severe  or| 
longed  treatment  to  the  tympanum  should  be  carried  out  i 
the  symptoms  indicate  that  the  nervous  function  is  toll 
well  maintained. 

In  syphilitic  afiFections  of  the  throat  the  Eustachian  tube^ 
sometimes  become  obstructed,  but  apparently  much  less  J 
quently  than  might  have  been  expected.     Such  cases  i 
do  perfectly  well  under  a  rational  combination  of  the 
and  the  local  treatment, 

V.  Affections  of  the  Tympanum  and  Mastoid  Cbi 

During  the  last  few  years  considerable  light  has  been 
upon  some  of  the  affections  of  the  tympanum.     Among 
points  the  diagnosis  between  deafness  depending  upon 
panic  or  nerve  lesions  has  been  greatly  advanced.     The 
means  of  distinction  is  the  tuning-fork,  used  in  certain 
the  only  drawback  to  its  value  being  the  fact  that  a 

*  It  is  my  impression  that  a  case  of  death  after  using  the  air-presB,  ^ 
made  a  great  sensation  in  London  some  thirty  years  ago,  and  helped  to  1 
Eustachian  catheterism  into  very  undeserved  ill-repute,  was  due  to  extnTMi^H 
air  ohstructing  the  larynx ;  but  this  cannot  be  made  certain,  and  the  efiMl 
proves  that  the  air  was  injected  in  a  most  rash  and  violent  way,  and  apptiW^ 
was  entrusted  to  hands  quite  unskilled. 
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iber  of  persons,  otherwise  of  good  hearing,  are  tmable,  or 
«a,  to  kear  it  when  pkced  upon  the  head.  Allowing  for 
mwHiuiBtance,  which  is  not  often  of  consequence,  the  follow- 
iropositioDs  may  be  laid  down : 

That  in  a  normal  state   a  tuning-fork  is   heard   before 
aft^r  it  has  ceased  to  be  heard  on  the  vertex. 
when  placed  on  the  vertex,  it  is  heai'd  more  plainly 
i  the  ejctemal  meatus  is  closed. 

Gcviweqiiently  when  one  meatus  alone  is  closed,  the  tuning- 

ii  liaiutl  most  plainly  in  the  closed  car. 

p  TesBon  of  this  fact  appears  to  be^  that  the  sound  escapes 

f  f'  \  the  tympanum  and  meatus,  and  that  when  its 

l^eded  the  waves  are  reflect etl  and  affect  the  laby- 

more  strongly.      Consequently   in  cases  of  disease  the 

inferences  seem  justified : 

E  cases  of  one-sided  deafness,  if  the  tuning-fork,  when 
m  the  vertei,  is  heard  most  plainly  in  the  deaf,  or  more 
,  the  cause  is  seated  in  the  conducting  apparatus ;  if  it  is 
i  loudest  in  the  better  ear,  the  cauBC  is  probably  in  some 
dC  the  nervous  apparatos* 

Uj  on  closing  the  meatus,  the  tuning-fork  is  heard  de* 
Hy    louder,  there    is  no    considerable    impediment  to  the 

of  sound  through  the  tympanum. 
,  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when 
id  close  before  the  meatus,  the  cause  of  the  deafness  is  in 
eonducting  media. 

,  However  imperfectly  the  tuning-fork  may  be  heard  wlien 
oa  the  vertex,  it  gives  reason  for  suspecting  only,  and 
proof  of,  a  nerve-attection. 

c^mciosions  also  may  be  drawn  from  the  use  of  the 
-fodc,  but  they  are  either  corollaries  of  the  foregoing,  or 
too  doabtful  to  be  of  real  value  in  practice ;  but  those  men- 
led  are  of  the  greatest  and  most  constant  practical  value. 
]h  few  exemptions  they  enable  us  at  once  to  distinguish 
w€eu  an  affection  of  the  receptive  and  of  the  conducting  por- 
m  of  the  orgaji;  and  thus  relieve  us  entirely  from  that 
hms  been  the  great  difficulty  and  discouragement  in  the 
tsnent  of  diseases  of  the  ear.  I  find  it  a  good  routine 
of  examination  to  note  in  respect  to  the  hearing,  (1) 
oe  by  the  watch ;  (2)  whether  watch  heard  on  head  ; 
^ng  the  tuning-fork  is  heard  on  the  vertex— whether 
or  not  to   some  average  standard,  the  surgeon's  ovra 
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hearing  of  it,  for  example ;    (4)  whether  the  Bonnd  ii  ] 
alike  on  both  sides,  or  on  which  side  it  is  louder;  (i)1 
effect  of  closing  each  meatus;    (6)  whether  it  is  louder  on  I 
vertex  or  before  the  meatus.     If  the  dea&ess  is 
and  the  tuning-fork  indicates  a  normal  condition  of  the  1 
panum,  as  e.g.  that  it  is  heard  longer  before  the  meatiu  flnd 
the  vertex,  that  its  sound  when  on  the  vertex  is  increiiedl 
closing  the  meatus,  and  that  it  is  heard  best  on  the 
effected  side,  I  infer  a  '  nerve '  affection.    I  have  not  I 
that  the  age  of  the  patient  materially  affects  these  < 
Of  course  when  thus  assigned  to  the  nervous  system,  the  ] 
nature  of  the  affection  remains  altogether  to  be  inv 
and  it  may  in  many  cases  have  its  real  seat  in  parts  i 
distinct  from  the  ear,  or  in  the  tympanum  itself,  the  imp 
function  of  the  nerve  being  entirely  secondary. 

The   chief  diseases  to  which  the  tympanum  is  liaUei 
inflammation  either  of  its  mucous  membrane  or  osseonB  i 
and  the  results  of  such  inflammation,  in  the  form  of  < 
or  adhesions ;  rigidity  of  its  lining  membrane ;  deposits  i 
its  cavity  or  that  of  the  mastoid  cells ;  anchylosis  either  ell 
ossicula  to  each  other  or  of  the  base  of  the  stapes  to  the  1 
ovalis  ;  and  disconnection  of  the  ossicula  from  each  other,  i 
or  without  caries. 

Acute  inflammation  of  the  mticovs  membram^  of  the  i 
— This  affection  may  exist  in  very  various  forms,  from  that  I 
slight  degree  of  paiu  in  the  ear  and  deafness,  rapidly  i 
to  that  of  a  most  severe  and  dangerous  disease.  It  may  < 
in  apparently  healthy  persons,  and  is  then  generally  i 
to  cold ;  it  often  accompanies  an  attack  of  catarrh. 
mildest  forms,  which  might  perhaps  be  distinguished  under  1 
name  of  congestion,  are  characterised  by  an  aching  pain  i 
deeply  within  the  ear,  and  for  the  most  part  by  noises 
buzzing  character ;  the  hearing  is  impaired,  but  less  in  : 
than  in  subsequent  attacks.  The  membrana  tympani  majtf 
found  on  inspection  slightly  vascular,  and  either  retaining  m 
transparency,  or  dull ;  the  meatus  is  healthy.  Inflammatioalf 
the  tympanum  is  rather  painful;  the  air  enters  naturally, tf 
with  a  slight  creaking  sound.  This  affection  becomes  of  seiioit 
consequence  by  recurrence;  for  though  the  attacks  may  Mil 
subside,  a  repetition  of  them  seems  to  be  a  frequent  caantf 
confirmed  deafness,  probably  by  producing  thieJcening  tfi 
rigidity  of  the  delicate  mucous  lining  of  the  l^mpanum.    Ih 
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.dbjecttobe  aimed  at  in  the  treatment,  is  to  subdue  entirely 
immediate  symptoms,  and  to  guard  against  a  recurrence  of 
attacks.     The  former  of  these  objects  may  be  attained  by 
iple  antiphlogistic  treatment:    a  leech  or    two  below  the 
^tas,  a  stimulating  liniment,  or  a  small  portion  of  blistering- 
tper  worn  nightly  on  the  mastoid  process  for  a  short  time. 
ro  or  three  drops  of  warm  oil  may  be  poured  into  the  meatus 
pht  and  morning.      Habitual  cold   sponging  and  fiiction, 
lly  around  the  ears,  should  be  recommended  to  patients 
I  to  this  affection ;  and  care  should  be  taken  to  keep  the 
at  in  a  healthy  state.     It  is  desirable  to  pay  especial  atten- 
>&  to  preventiTe  measures  in  all  these  cases,  since  they  present 
us  one  of  the  most  common  and  most  baffling  forms  of  deaf- 
in  the  very  process  of  its  formation.     It  would  probably 
a  useful  plan,  if  such  patients  inflated  the  tympanum  with 
,  vapour  every  evening  for  some  days  after  an  attack ;  and 
patient  nor  surgeon  should  be  content  unless  the  full 
hearing  power  be  regained.     It  is  very  seldom  that 
ons  suffering  imder  dea&ess  care  to  continue  treatment 
[  hearing  is  complete,  since  a  certain  imperfection  occasions 
I  inconvenience ;  but  such  cases  as  these  might  well  form  an 

ption  to  the  rule. 
A  certain  proportion  of  these  cases  no  doubt  result  in  the 
lulation  of  mucus  within  the  tympanum,  as  referred  to 

The  severer  forms  of  acute  inflammation  of  the  mucous 
^^^feiembrane  of  the  tympanum  are  attended  with  intense  pain,  of 
^"^  throbbing,  darting,  or  bursting  character,  extending  over  the 
>-ftadB  of  the  head,  often  in  the  course  of  the  nerves,  and  aggra- 
:.  "^ited  by  swallowing  or  any  other  motions  of  the  throat.  There 
;  Vie  loud  and  distressing  noises,  and  the  hearing  is  always 
■J  Qieatly  impaired ;  much  fever  too  is  present,  and  delirium  often 
■opervenes.  These  symptoms  may  either  commence  suddenly, 
in  which  case  they  generally  follow  exposure  to  cold  or  draught, 
or  injudicious  bathing;  or  they  may  gradually  increase  for  two 
<f  three  days,  or  the  acute  attack  may  supervene  upon  a  state 
tf  chronic  inflammation.  On  examination  by  the  speculum, 
tte  meatus  is  generally  found  in  a  normal  state,  though  it  may 
^  tender  and  tumid;  the  membrana  tympani  is  sometimes 
•ctively  congested  and  of  a  bright  pink  colour,  at  others  it  if 
^y  slightly  reddened,  dull,  and  mottled ;  and  the  vascular  ar 
Pollen  mucous  membrane  may  be  discerned  through  its  M 
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transparent  laminre.  The  throat  is  almost  always  actiTdym* 
flamed.  Tlie  act  of  inflating  the  tyntpanum,  or  of  swallowiig 
with  closed  mouth  and  nose,  is  acutely  painful ;  if  air 
tlie  tym]>anum,  the  sounds  arc  a  gurgling  or  a  prolonged  cnit 
ing.  There  is  ofken  great  tenderness  over  the  mastoid  proon 
and  immediately  in  front  of  the  tragus.  The  treatment  is  M 
Avhieh  is  indicated  by  the  pathology  of  the  disease.  In  ik 
most  severe  cases  venesection  is  recommended  by  some  antkon^ 
or  cupping  behind  the  ears.  Leeches  freely  applied 
the  car,  and  at  the  same  time,  perhaps,  to  the  nasal 
mombnine,  give  great  relief;  and  these  may  be  repeated  if 
severity  of  the  symptoms  does  not  abate.  FomentatiaH; 
steaming,  and  poultices,  with  all  of  which  sedatives  maj 
combined,  and  which  the  feelings  of  the  patient  demand  to 
used  very  hot,  may  be  constantly  applied  5  while  aperient  1 
cooling  medicines,  and  morphia,  or  morphia  combined  w 
hyoscyamns,  &c.,  in  full  doses,  to  procure  sleep,  may  be  1 
ministered.  Some  cases  will  improve  rapidly  under 
of  this  kind :  in  others  the  symptoms  are  more  obstinate, 
all  authors  unite  in  recommending  the  administration  of  B» 
cury  in  the  form  of  calomel  and  opium ;  a  point  on  which  I 
offer  no  opinion,  not  knowing  any  evidence  by  which  the  «• 
parative  progress  of  tlie  disease,  when  these  remedies  are 
or  withhold,  may  be  tested. 

After  a  few  days  the  severity  of  the  pain  generally  dimimihH 
and  in  the  most  favourable  cases  the  disease  terminates  eite 
in  resolution,  or,  when  the  secretion  has  been  but  slightly  ii* 
creased,  in  discharge  thmugh  the  Eustachian  tube.  In  ftl 
latter  case,  the  passage  of  the  matter  into  the  pharynx  is  ota 
felt  by  the  patient,  and  indications  of  it  may  sometimes  bo 
by  the  surgeon.  When  either  of  these  events  occurs — ^thei 
lution  of  the  inflammation,  or  the  discharge  of  matter  hytt* 
Eustachian  tube — the  symptoms  gradually  subside.  In  ti* 
the  organ  may  perfectly  recover  its  normal  appearance  1* 
function,  though  it  is  generally  several  months  before  to 
restoration  is  complete.  Continued  stimulation  around  tt* 
ear,  and  inflation  of  the  tympanum  with  steam  containing  to 
vapours  of  iodine,  acetic  ether,  &c.,  may  perhaps  expedite  tW 
process.  The  use  of  alkaline  solutions  through  the  nose  il 
almost  always  of  value. 

In  another  class  of  cases,  the  matter  discharges  itself  thnw^ 
the  membrana  tympani.     This  also  may  result  in  perfect  *• 
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yihnlioiiu    The  ear  should  be  kept  clean  bj  the  free  use  of 

■  r ions,  cither  alkaUne*  or   of  perchloride  of  mercury,  or  iu 

'      hitr  stages  of  sulphate  of  zinCj  used  as  before  described. 

!  1  counter-irritation  maybe  perse veringly  maintained,  and 

icMf   and   possibly   iodide    of  potassium    administered,   the 

rnil  aod  local  hygiene  being  also  assiduously  attended  to. 

V  case  is  related  by  Triqnet  of  acute  inflammation  within  the 

trmpvitnn  arising  upon  the  disappearance  of  an  eczematoua 

iJ«ciio&  of  the  skin.     A  blister  was  applied  to  the  nape  of  the 

iiex:k^  and  the  blistered  surface  became  the  seat  of  a  similar 

T  iption,  on  the  access  of  which  the  aural  disease  subsided. 

inflammation  of  the  tympanum  may  run  on  to  caries  of 

loiiey  and  secondary  intracranial  disease ;  but  such  effects 

ht  more  frequent  in  the  chronic  form  of  the  disease.  Para- 

of  the  portio  dura  nerve  may  also  accompany  it :  but  this 

ttion  does    not   generally    require    special   treatment. 

it  remains  after  the  aural  inflammation  appears  to  have 

etutKl,  galvanism  is  said  to  have  been  found  useful ;  but  a 

;h  examination  of  the  tympanum  shoidd  be  made. 

A^uamUUion  qf  mucus  within  the  tympanum, — This  is  one  of  the 

flnequent  forms  of  disease  of  the  ear,  and  in  it^  after  conse- 

I  am  convinced  one  of  the  most  frequent,  and  most  irre- 

cau8e8  of  deafness.    Happily  it  is,  not  only  in  its  earlier 

but  even  after  it  has  existed  for  years,  entirely  curable, 

incinion  of  the  membrane  and  washing  out  the  abnormal 

iteDts  of  the  tympanum.     When  the  shape  and  relations  of 

carity  are  considered,  and  that  it  is  subject  to  the  very  same 

ms  as  the  adjacent  mucous  surfaces,  it  cannot  be  matter 

■prise  that  under  a  great  variety  of  circumstances  collec- 

of  riscid  and  tenacious  mucus  should  form  in  it,  that  can 

possibility  escape  by  the  Eustachian  tube.     Indeed,  these 

itioDs  of  mucus  are  often  so  dense  that  they  do  not  even 

ate  to  the  lower  part  of  the  cavity,  but  cling  about  the 

of  the  ossicula,  and  cause  the  membrane  to   bulge  or  to 

atrophied  at  the  upper  and  posterior  part.     At  other 

they  consist  of  a  very  thin  fluid,  which  moves  freely  in  the 

I,  and  may  be  seen  through  the  membrane  to  shift  its 

frith  the  motions  of  the  head.     The  patient  will  often 

iplaiJi  of  distinctly  feeling  something  moving  in  the  ear,  and 

aequii^  the  habit  of  giving  the  head  a  peculiar  shake  with 

risw  of  moving  it.     In  some  cases  I  have  found  the  coUec- 

to  eonaist  of  two  distinct  portions — a  thinner,  escaping 
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freely  on  incision  of  tlie  membrane;  and  a  thiclc  tenadoU 
residuum,  the  eyacuation  of  wliich  is  a  matter  of  conaideraUe 
difficulty, 

The  most  frequent  cause  of  the  condition  is  a  serere  attack, 
or  repeated  slight^^r  attacks,  of  a  common  cold,  and  though  it  i« 
by  far  more  frequent  in  the  yoaogj  it  may  exist  at  every  age. 
one  patient  of  sixty-seTen,  incision  of  the  membrane  and  eva^ 
cuation  of  a  tenacious  matter  gave  satisfactorj'  results.  After 
the  affection  has  continued  for  some  time,  the  membrane  becomes 
considerably  changed  ;  apparently  from  the  pressure  of  the  ftuidf 
it  loses  its  elasticity,  and  becomes  thinned  in  certain  parts,  esjw- 
cially  in  the  region  of  the  stapes;  and  as  the  Eustachian  tubeii 
almost  always  closed,  the  membrane  is  often  irregularly  drawa 
in— in  some  cases  even  lying  in  contact  with  the  inner  wall 
tympanum,  at  other  times  it  distinctly  bulges,  and  gen 
though  not  invariably,  the  light  yellowish  colour  of  the  mi 
may  be  discerned  through  it.  Sometimes  bubbles  of  air 
be  seen  outlined  on  the  inner  surface  of  the  membrane. 
diagnosis  is  generally  easy,  antl  is  made  chiefly  by  inspectionfl 
the  membrane  and  biflation  of  the  tympanum,  either  by  tht 
patient  himself,  by  Politzer's  process,  or  by  the  catheter ;  i 
air  entering  the  tympanum  with  a  distinctly  moist  sound» 
various  kinds.  When  the  affection  is  in  its  first  stage  tha 
membrane  is  red  and  vascular,  often  bulges  considerably,  iiii( 
pain  is  present.  The  '  Ear-ache  '  of  children,  followed  by  dis- 
charge, even  though  it  is  slight  and  very  soon  over,  I  believe, 
most  frequently  an  affection  of  this  khid.  I  have  seen  0x4 
such  circumstances,  a  minute  opening  form  in  the  membti 
discharge  for  three  or  four  days,  and  close. 

In  quite  recent  eases  the  symptoms  may  entirely  subside, 
excessive  secretion  appearing  to  be  gradually  absorbed  or 
ing  by  a  small  orihce  through  the  membranej  under  atreatmen 
consisting  merely  of  general  management  combined  witi 
counter-irritation  and  washing  out  of  the  throat ;  but  even 
these,  the  question  of  incising  the  membrane,  with  a  vieK 
either  to  save  it  from  extensive  ulceration  or  to  guard  agaifld 
future  obstruction  of  the  tympanum,  is  one  deserving  carefii 
investigation.  But  in  confirmed  cases,  where  there  exists 
mflammatory  action,  but  merely  a  chronic  or  intermitten; 
deafness,  with  liability  to  repeated  colds,  the  one  treatment 
it  is  rational  to  apply,  or  that  yields  any  permanent  success,  ia 
incise  the  membrane,  and  by  a  free  stream  of  Hquid,  as  descril 


^wtiere  tbere  has  t)een  no  indication  of  atij  Tery 

K quantity,  is  often  truly  sm-prising,  and  can  only  be 
for  by  siipposiDg  that  it  has  been  crammed  into  the 
?IU  and  gradually  mukea  its  escape  as  the  tynipannm 
ed.  It  may  sometimes  be  seized  by  a  forceps,  as  it  pro- 
Tom  the  orifice  after  inflation  of  the  tympanum,  and  drawn 
ft  Tiacid  mass  into  the  external  meatus.  I  have  removed 
way  a  mass  twice  the  size  of  a  marble,  and  with  imme- 
ad  90  Clt  permanent,  restoration  of  the  hearing,  in  a  case 
nuallj  recurring  deafiiess  extending  over  five  years.  Many 

fies  may  be  temporarily  greatly  relieved  by  the  infla- 
tympanum  and  other  means,  but  they  relapse  again 
and  lapse  finally,  in  my  belief,  into  coiifirined  deaf- 
titating,  €,^.,  probably  the  larger  part  of  the  cases 
ag  of  the  mucous  meuibrane  of  the  tympanum,' 
onsiderable  section  of  those  of  *  nervous  deafness.* 
import^mce  of  a  really  rational  treatment  of  these 
of  course,  in  its    prevention  of  incurable    eonse- 
lischief.     The  tendency  uf  these  mucotis  accumnlationa 
ae  more  and  more  dry  and  tenacious— they  may  be 
1,  through  stages  of  this  drying  process — untU  they 
ly  to  clog  the  passage  of  sound.     And  tliey  appear 
ore  disastrously  still,  by  exertmg  an  influence  upon 
and  destroying  by  dt^grees  the  perceptive  as  well 
luctive  power  of  the  organ.     It  is  my  belief  that  if 
Dn  were  always  rightly  treated  in  its  earlier  stages, 
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tlie  incision  of  the  membrane,  and  washings  out  the  caritj,  < 
great  service,  especial]}^  if  it  is  first  prepared  for  by  the  repeatdl ' 
injection  into  it  of  solvent  liquids,  as  described  hereafter. 

The  mode  of  making  the  incision  is  veiy  simple*     I  nseij 
Tery  small  double-bladed  knife  with  a  thin  handle,  and ' 
the  incision   (nnless  a  special  bulging  indicates  another 
always  beliind   and  parallel  to  the  malleus,   between    it 
the  incns,  and  cany  it  from  near  the  npper  border  to  near 
lower.    I  seek  especially  to  open  the  npper  and  posterior  part  of  1 
the  tympannm,  because  I  am  convinced  that  it  is  there  especially  J 
that  the  more  viscid  class  of  secretions  chiefly  collect,  and  it  isj 
there  also  that  they  are  most  mischievons.     If  the  knife 
not  penetrate  too  deejdy,  there  is  no  danger  of  dividing  '^ 
chorda  tympani.     Once  only  have  I  noticed  any  symptoms  i 
to  this  cause,  viz.  a  tiilgling  running  down  to  the  tongue  du 
the  incision,  and  a  marked  diminution  both  of  taste  ana 
general  sensibility  of  that  side  of  the  tongue,  passing  off  J 
few  days.     In  this  case^  however,  a  good  deal  of  pain  was  c53H 
plained  of  after  the  incision,     I  have  said  the  incision  healfi  in  I 
four  or  five  days,  and  this  is  the  case  nnless  irritation  shoiilij 
set  in,  as  occurs  now  and  then,  in  which  ease  the   heali 
delayed  perhaps  for  ten  days  or  a  fortnight.     On  each  of  1 
four  days  subsequent  to  the  incision,  if  no  irritation  arises^l 
syringe  a  strong  solution  of  soda  through  the  tympanum  by  ( 
meatus.     On  the  fifth  day  the  orifice  is  generally  closed,  1 
it  be  not  I  suffer  it  to  heal,  and  repeat  the  incision  at  the  i^ 
val  of  a  week  or  more  if  its  repetition  is  indicated,     Geuer 
if  the  ease  is  a  suitable  one,  an  immediate  improvement  occ 
Sometimes  the  contrary  is  the  case  at  first,  even  when 
ultimate  result  is  most  satis fiictory.     Sometimes,  of  course,  bOJ 
benefit  has  ensued,  and  the  hearing  has  been   for  a  time  eon 
siderably  impaired ;  but  I  have  not  yet  met  with  a  case  whicl 
I   have  been  able  to  keep  under   observation,    in    which 
original  condition  has  not  been  after  a  few  months  eoraple 
regained.    The  proceeding  itself,  with  care,  seldom  seems  to  gii^ 
any  shock  to  the  syst^^m  ;  once  only,  in  a  child  who  had  suffa 
from   convulsions  previously,    did    convulsions   follow    she 
after  the  incision  of  both   membranes.*     But    I   have   foti 
that  whenever  any  decided  treatment  is  used  to  the  tympanti 


•  jVs  an  univetBnl  rule  I  apply  Ruy  powerful  local  treatment  only  to  one  < 
fit  a  time^  and  to  the  worse  finBt 
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certain  number  of  eases  the  mmttis  beconiea  inflamed. 
Aangh  it  exerta  no  injurious  influence  on  the  progress  of 
6  Oue,  is  exceedingly  painful  and  discouraging.  I  know  no 
%j  of  avoiding  it  but  great  caution  in  the  applications,  nor 
this  always  succeed.  The  pain  subsides  in  a  few  days.  Hot 
jppj  fomentations,  warm  lotions  of  Hq.  opii  aed,  {jji  v — 
ad  3J*)»  *^^  ointments  containing  aconite,  give  most  relief. 
incision  through  the  inflamed  structures  down  to  the 
especially  of  the  superior  or  posterior  walls  of  the  meatus, 
only  givies  immediate  relief  to  the  pain,  but  is  of  great 
to  the  original  disease,  especially  when  there  have  ex- 
gymptoms  of  cerebral  irritation. 
For  this  method  of  treatment  is  of  eminent  use  in  a  large 
imber  of  cases  in  which  general  nervous  derangement  has 
hodsted  with  obscure  feelings  of  distress  connected  with  the 
and  head.  In  such  cases,  if  an  excess  of  mucus  exists 
eUuji  the  tympanum,  the  evacuation  of  it  often  gives  the 
relief.  And  I  have  fuimd,  both  in  these  and  in  other 
the  membrane  extremely  dense  and  resisting  to  the  knife, 
that  it  had  offered,  through  the  effects  of  disease,  an 
resistance  to  the  escape  of  the  retained  secretion. 
ooodition  of  the  membrane  appears  to  be  scarcely  less  fre- 
leni  in  young  children  than  in  adults^ 

It  is  probable  that  not  a  few  cases  of  incomplete  deaf-dumb- 
m  originate  in  disease  of  the  tympanum,  attended  with  such 
Ifptr-secretion.  Nor  does  it  seem  unreasonable  to  hope  that  a 
aetiee  founded  on  this  belief,  and  not  too  long  delayed,  might 
and  there,  where  the  symptoms  and  history  suggest  this 
yield  satisfactory  results, 
Tha  incision  of  the  membrane  is  not  usually  severely  painful ; 
oiaea  it  is  scarcely  painful  at  all ;  in  others  it  gives  rise 
>  feelings  of  sickness  and  prostration  for  a  few  minutes.  If 
membrane  is  inflamed  and  tender,  however,  it  is  acutely 
liafiil  for  the  moment.  The  patient  should  be  prepared  to 
wp  the  head  resolutely  still  for  the  few  seconds  the  incision 
1,  bat  it  should  not  be  fixed,  lest  not  being  able  to  move 
If  from  the  surgeon's  hand,  he  should  suddenly  move  towards 
This  IB  a  precaution  I  employ  in  all  operations  in  the 
vicinity  of  the  membrane.  In  children  anaesthesia 
The  nitrous  oxide  produces  an  amply  long  effect, 
VHIlie  child  ia  apt  to  be  restless  tinder  it.  Chloroform  in- 
a  more  perfect  stillness,  and  the  syringing  through  the 
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ear  may  be  carried  out  before  recovery.  It  is  needless  to  nj 
that  any  blood  should  first  be  carefully  syringed  out  of  tiiB 
meatus.  I  generally  advise  a  lotion  containing  soda  and  liq, 
opii  to  be  poured  (warm)  into  the  ear  twice  a  day  until  healing 
has  taken  place.  If  any  irritation  of  the  meatus  exists,  it  ii 
desirable  to  subdue  it  before  making  the  incision,  or  at  least  to 
proceed  very  cautiously  afterwards. 

A  peculiar  inflammation  of  the  tympanum  also  accompaniei 
various  febrile  diseases,  especially  the  zymotic  diseases  of  child- 
hood. In  scarlatina  it  is  especially  frequent,  but  it  ocourB  alio 
in  measles,  and  in  hooping-cough.  I  should  suspect  that  it  im 
common  in  croup,  since  in  two  fatal  cases  of  that  disease,  whiel 
I  examined,  it  was  i)resent  in  both.  The  tympanum  becomei 
filled  with  pus  or  puriform  mucus;  its  mucous  membrane  fhic^ 
red,  and  velvety,  often  so  swollen  as  almost  to  fill  the  cavitj, 
and  it  easily  peels  off  from  the  bone ;  presenting  in  all  thM 
respects  a  marked  contrast  to  its  properties  in  health,  when  itii  i 
so  thin  and  delicate  as  scarcely  to  be  recognisable,  and  adheM  ; 
with  unusual  firmness  to  the  osseous  walls  of  the  cavity,  to  wlud 
it  serves  as  a  jK^riosteum.  The  mastoid  cells  generally  partid- 
pate  in  the  disease,  and  are  also  found  full  of  fluid. 

One  peculiarity  of  this  class  of  affections  is,  that  they  ttO 
apt  to  excite  no  attention.  It  is  seldom  that  any  indication,  it 
least  any  one  that  would  be  observed  by  a  person  not  on  the 
watch  for  it,  is  given  of  the  inflammatory  action  within  the 
ear ;  and  the  first  symptom  that  is  noticed  is  a  discharge  ficB 
the  meatus,  which  occurs,  for  the  most  part,  only  alter  ir^ep•^ 
able  injury  has  been  done.  Should  it  not,  therefore,  be  andl 
with  the  medical  attendants  of  children  suffering  from  anyrf 
this  class  of  diseases  to  prove  the  absence  of  this  affection  d 
the  tympanum,  by  examining  the  menibrana  tympani  with  flu 
speculum  and  lamp,  inst<.'ad  of  assuming  that  it  is  not  prerat 
unless  palpable  symptoms  force  it  upon  their  notice  ?  Such  tt 
examination,  it  seems  to  me,  should  be  held  imperative,  at  kilt 
in  every  case  in  which  anomalous  symptoms  arise,  and  tta 
patient's  general  condition  seems  worse  than  the  progress  of  fliS 
disease  might  have  given  reason  for  expecting.  The  appea^ 
ance  presented  by  the  menibrana  tympani  is  quite  sxdBxiai 
to  determine  the  presence,  the  nature,  and  even  the  stage  </ 
the  disease.  The  inflammatory  action  commencing  mttiii  fix 
tympanum,  the  external  layers  of  the  membrana  tympani  rotab 
their  transparency,  and  permit  either  the  opaque  fluid  or  t^ 
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Bd  and  congested  mucous  lamiiia  of  tlte  membrane  itself 
'^warly  distinguished  through  tliem.  This  ia  an  appear- 
^^Wh,  onc«  seen,  can  hardly  be  mistaken.  In  the  early 
1^  of  the  ikffection  the  membrane  presents  an  increased  con- 
w, owing,  I  presume^  to  closure,  by  thickening  of  its  lining, 
ie  Ea^tachian  tube  ;  and  there  is  often  no  other  altei*ation 
Fi|)pearanc^^  except  a  bright  pink  colour  seen  ihrough  it, 
f  stages  the  membnina  ty^npani  grows  flat,  it  is  dull 
fin  its  hue,  and  at  length  manifestly  bulges  outwards 
fce  accumulated  secretion.  The  treatment  would  be 
circnrastances^  In  the  slighter  cases  it  might  be 
by  antiphlogistic  means,  to  subdue  or  check  the  local 
Itory  action.  In  patients  prostrate  from  severe  scar  la- 
the like,  it  might  be  hopeless  to  attempt  ihis^  but 
,  results  might  probably  be  erpected  from  incision  of 
If,  as  in  a  case  mentioned  by  Abercrombie,  a 
af  matter  from  the  ear  restored  to  health  a  woman 
,  lost  consciousness,  might  it  not  preseiTe  from  death  a 
Bed  already  to  the  lowest  point  by  the  poison  of 
Might  not  such  a  patient's  tenderer  brain  and 
succumb  entirely  to  a  source  of  irritation  which 
lace  symptoms  so  grave  in  an  adult  unaffected  by 
??  I  do  not  hesitate  to  avow  my  conviction,  that 
attention  to  the  condition  of  the  ear,  and  prompt 
of  pus  from  the  tympanum  when  evidence  was  given 
there,  the  balance  might  oft^n  be  turned  between 
th,  and  the  mortality  from  scarlet  fever  and  the 
>rders  notably  diminished.  What  else  does  the  foiluw- 
indicate  9 

i  eatrlit,  dml  in  enHTiilfiiaoB  after  FPftrlatina.    No  importRnt  diseaso 
the  tynrapanum  on  each  side  w*v*  full  of  purulent  matter,  the 
I  ^mpiuii  eli^fhtly  bulping".    It  h  true  the  urine  was  fllbuminoiis ;  but 
to  very  many  cases  of  scarlet  fever  that  recover  ?     Tliero  was  no 
in  the  kidneyfl.     A  case  is  reported  by  Mr.  Ilarvty,*  in  which 
Elan  of  matter  from  the  tympanum  in  acute  scarktlnn  seemed  to  bo 
\intk  ihe  best  resulta.    I  havu  met  with  a  cfiae,  a  child  aged  iive  yearp, 
Tiince  the  mensle^,  two  ye«r3  before,  in  whom  a  mild  attack  of 
ddcrably  improved  the  hearing.     The  membrancc  tympaiil  in 
.   In  another  caae,  of  chronic  deafnefiain  a  man  aged  thirty, 
iueoSk  ft  aimilar  effect 

often  enpervenes  in  the  course  of  tjphus  or  typhoid 
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fever.     In  some  of  these  cases  it  seems  to  be  due  to  fb] 
furm  of  inflamoiatioii  of  the  tympanum.     The  cavity' 
the  seat  of  a  sanguineous  effusion,  which  h  found  aJte| 
either  in  a  fluid  or  coagulated  state.     The  mucous 
seems  at  the  same  time  disorg-auised,  and  the  osseous 
be  soft  and  infiltrated  with  red  fluid.     A  considerable 
tion  of  the  cases  of  confirmed  deafness  met  with  after  : 
probably  of  this  kind ;  but  not   all   of  them.     For  son 
the    tympanum  is  found  cjuite    healthy,  and   the  cc 
vestibule,  or  both,  contain  an  effusion  of  bloody  fluid  ; 
no  appreciable  alteration  of  any  part  of  the  organ 
though  the  loss  of  hearing  has  been  complete, 

A  collection  of  puriform  mucus  is  found  so  frequ^ 
infants  after  death,  that  it  seems  to  have  given  rise 
opinion  that  the  tympanum,  during  the  first  period  en 
naturally  filled  with  mucus,  and  that  children  only  m 
gain  the  faculty  of  hearing  about  the  third  month.  I  ha] 
vinced  myself,  however,  by  repeated  dissections,  td 
tympanic  cavity  is,  in  the  healthy  state,  quite  free  from  1 
and  that  the  membrane  lining  it  is  thin  and  delicate^ 
very  earliest  periods*  But  in  a  large  number  of 
especially  those  suffering  from  other  affections  of  th€ 
membranes,  and  particularly  of  the  lungs,  the  lining 
of  the  tympanum  is  thick,  red,  and  soft,  and  the  cavityj 
with  mucus,  often  of  a  purulent  character ;  the  EustachiiE 
by  reason  of  its  thickened  lining,  being  impervious  to 
The  condition,  in  short,  precisely  resembles  that  whic 
in  scarlatina,  except  that  it  ia  leas  intense  and  come 
rapidly ;  and  the  membrana  tympani  exhibits,  on  insf 
similar  appearance.  I  have  so  frequently  found  this  J 
the  tympanum,  in  children^  associated  with  convulsions  <^ 
symptoms  of  cerebral  irritation,  that  I  believe  it  stands  t^ 
in  the  relation  of  a  cause.  And  if  the  pressure  of  a  tootl 
the  gum  may  so  act  upon  the  delicate  nervous  system  of  J 
as  to  cause  convulsive  seizures,  sm'ely  it  is  not  improbab 
the  pressure  of  a  mass  of  thick  mucus,  unable  to  escap 
the  tympanum,  and  probably  being  constantly  increai 
quantity  even  through  itg  own  irritation,  might  have  tl^ 
effect.  The  intimate  relation  of  the  middle  ear  to  tU 
and  the  close  sympathy  that  exists  between  them,  is  pro 
jnany  well-kiiowii  facts.     Even  a  stream  of  cold  water,  i 
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force  to  the  membrana  tympaiii,  may  cause  fainting  in 


iUostratire  of  the  co-existence  of  convulsive  disease  in 
dn?n  with  the  above-described  condition  of  the  tympaimm, 
idmied  in  the  39th  volume  of  the  Mcdico-Chirurgieal  Trans- 
lUid  in  the  Transactions  of  the  Patkolorjical  Society  for 
7*  Perhaps  it  would  not  be  unreasonable  that  whenever  a 
has  a  fit,  or  manifests  any  symptoms  of  nervous  irritation 
mn  obviously  sufficient  cause,  the  state  of  the  tympanum 
be  examined :  in  short,  that  the  ear  should  receive  the 
attention  that  is  universally  given  to  the  gums.  This 
more  necessary  because  the  symptoms  of  this  morbid 
ditiozi  are  very  apt  to  escai>e  observation ;  those  which  I 
*e  noticed  to  be  most  frequent  are  a  habit  of  putting  the 
to  the  ears,  or  rubbing  them ;  a  cry  of  real  pain  when 
w  are  roughly  washed;  pleasure  taken  in  having  the 
gently  irritated,  as  by  the  head  of  a  pin.  In  these,  as 
oasea  of  cerebral  irritation >  the  child  cannot  bear  to  be 
or  otherwise  violently  moved.  In  one  instance  the 
had  been  noticed  to  throw  himself  upon  the  ground  and 
ahoist,  apparently  in  play,  yet  so  strangely  as  to  attract 
attention.  The  habit  of  rubbing  the  ears  seems  the 
constant  symptitm,  and  one  to  which  (as  in  the  parallel 
of  dental  irritation)  special  attention  should  be  paid. 
patientB  are  sometimes  noticed  to  be  deaf;  more  fre- 
Ijr,  especially  among  the  poor,  not  so.  Often  they  are 
hi  to  be  stupid  or  inattentive.  And  here  I  cannot  refrain 
obcerring  how  freqiiently  this  is  the  case  with  children 
labour  under  incipient  deafness,  and  how  sti*ong  a  claim 
haTe  upon  the  surgeon  to  stand  between  them  and  their 
guardians,  and  save  them  from  the  grievous  wrong 
ijory  that  are  too  often  iuBicted  upon  them,  under  the 
what  is  truly  due  to  a  physical  infirmity  results  from 
fault.  Too  often  blows  are  inflicted  as  punish uieot, 
directly  aggravate  the  disease.  In  the  case  of  a  youth 
lied  with  caries  of  the  petrous  bone  and  abscess  in  the 
IB,  and  iu  whom  the  symptoms  of  aural  disease  dated 


*  CiQTuUldiis  are  enumerated  among  the  causes  of  deaf-dumbnt^ss ;  bat  tbere 
mom  to  believe  that  in  aome  of  these  ciuses  tbc  connection  of  event* 
I  tnhm  waj,  and  di»e«&e  iu  Ike  tympanum  liaa  been  the  cause  of  the 
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from  early  life,  his  father  had  been  in  the  habit  of  boxing  h 
ears  for  *  ioattention.' 

In  the  treatment  of  this  class  of  cases,  incision  of  the  mafli 
brane  should  doubtless  be  insisted  on,  but  I  haye  had  ki 
opportunity  of  testing  its  effect.  Thej  are  for  the  most  jMl 
seen  only  by  the  ordinary  medical  attendant,  and  no  adTkl 
is  sought  for  the  ears.  Attention  to  the  general  health  and  ij 
the  condition  of  the  fauces  of  course  are  necessary,  and  I  hi 
thought  also  that  the  application  of  the  tincture  of  iodine 
the  neighbourhood  of  the  ear,  and  the  internal  administratil 
of  the  syrup  of  the  iodide  of  iron,  have  acted  fayoorably. 

Inflammatory  thickening  and  hypertrophy  of  the  muoo 
membrane  of  the  tympanum  are  met  with,  for  the  most  parl^ 
connection  with  destruction,  more  or  less  complete,  of  the 
brana  iympani.  Sometimes,  though  more  rarely,  they 
while  the  membrana  tympani  is  perfect,  being  due  in  all  prolM 
bility  to  repeated  attacks  of  subacute  inflammation,  especially 
a  strumous,  gouty,  or  rheumatic  constitution.  The  memfani 
is  red,  soft,  and  velvety,  and  may  be  so  tumid  as  nearly 
obliterate  the  cavity.  The  membrana  tympani  is  more  pr  V 
fallen  in,  opaque,  thickened,  and  with  a  slightly  reddish  h« 
congested  vessels  may  be  visible  on  its  surface.  The  Eustaclufl 
tube  is  obstructed,  or  air  enters  with  a  creaking  sound, 
forcing  its  way  through  an  almost  obliterated  passage.  Tl 
diagnosis,  however,  is  difiicult ;  the  prognosis  not  favouiaU 
Besides  the  ordinary  local  and  general  measures,  small  doaei 
the  bichloride  or  biniodide  of  mercury  may  be  given,  in  bu 
or  combined  with  the  iodide  of  iron,  and  of  potassium,  for 
considerable  period ;  or  any  medicines  adapted  to  combat 
rheumatic  habit,  if  it  be  evidently  present.  Too  much 
however,  cannot  be  laid  upon  the  regulation  of  the  mode  of 
A  careful  diet,  exercise,  avoidance  of  close  atmospheres  or  L— , 
den  variations  of  temperature,  may  at  least  delay  the  progreN 
of  the  disease.  i 

.1 
Syphilitic  inflammation  of  the  tympanum, — It  cannot  be  doubtei 

that  deafness  is  sometimes  due  to  syphilitic  affections  of  thi 

middle  ear ;  but  these  cases  are  rather  to  be  distinguished  \lj 

the  history  than  by  the  condition  of  the  organ. 

Deposits  within   the  tympanum. — Cliolesfcorine  is   sometimei 
found  in  this  cavity  and  the  mastoid  cells  in  considerable  masses ; 
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in  adyanced  life.  Another  form  of  deposit,  wb  ich  occurs 
B  most  part  in  the  young,  is  probably  of  a  tuberculoiia 
ier ;  it  IB  a  soft  caseous  mass,  consisting  of  degenerated 
ad  granular  matter.  In  these  latter  cases  there  is  most 
otly  a  secondary  or  coincident  affection  of  the  brain, 
lU  *  questions  whether  these  deposits  are  of  a  stvmnons 
iter,  and  holds  that  they  consist  simply  of  inspissated  and 
Smted  pus.  The  coincident  affection  of  the  petrous  bone 
I.  progenia  the  characters   of  strumous  infiltration,  but 

tbooe  of  ordinary  caries.  Yet  cases  occnr  in  which  the 
olar  character  of  the  affection  can  hardly  be  doubted ; 
laELple,  where  tubercle  exists  also  in  the  lungs,  or  where, 
B  cane  reported  in  voL  xxxLx,  of  the  Medtco-Chirurgical 
iciiotur,  tubercular  masses,  of  a  similar  character,  exist  in 
rapanum  and  the  adjacent  portions  of  the  brain.  In  the 
f  atromous  deposit  within  the  tympanum,  the  membrana 
ju  generally  ulcerates,  and  exposes  the  cavity.  The 
lent  naturally  suggests  itself;  but  it  is  of  course  doubtful 
er  any  treatment  could  be  of  avail.  In  the  kt^r  stages  of 
OS  ulceration  of  the  membrana  tympani   is  a  frequent 


nl^rafums  bandg^  extending  between  different  parts  of  the 
bmnn^  and  connecting  the  osaicula  to  each  other  or  to  the 
of  the  cavity,  are  frequently  met  with  after  death.  Ee- 
Mf  these  I  have  made  two  observations,  which  appear  to 
H»  of  interest.  The  first  is,  that  mere  mucus  in  the 
latun,  if  exposed  to  the  air  in  a  dissected  petrous  bone, 
I  tbe  course  of  a  few  days  dry  up  inhj  broad  bands,  undis- 
l^able  by  the  eye  from  those  which  are  so  frequently  met 
^^  is  true  the  *  bands  *  thus  formed  present  no  structure 
the  microscope,  while  some  of  the  membranous  adhesions 
\  are  found  already  existing  on  dissection  have  a  fibriUated 
XBnce*  Yet  it  seems  probable  to  me  that  mucus  may 
p  within  ihe  tympanum  during  life,  and  may  thus  give 
>  the  appearance  of  bands  in  some  cases.     I  am  induced 

this  opinion  from  the  extreme  frequency  with  which 
iibranous  bands  are  found.     Bands  were  present  in 

of   1,149  dissections  of  diseased   ears  made   by  Mr. 

,  Upd  in  30  out  of  94  such  dissections  made  by  myaclf. 


•  Guif*$  Ilo^pdal  2iei9oti9f  vol.  xxxvii. 
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They  occur  also  in  cases  in  which  there  is  no  other  appenml 
of  inflammation,  and  indeed  where  the  probabilitj  ia  Yerj  iM 
that  it  has  never  existed.  I  have  fonnd  a  very  faroed  aDddutii 
band  in  the  mastoid  cells  of  an  infant  four  months  old.  I 
hard  to  understand  how  real  fibrinous  adhesions  should 
in  such  a  cavity  as  the  tympanum  without  the  effbsion 
considerable  quantity  of  lymph,  which  must  involve,  one  r 
suppose,  an  attack  of  inflammation  of  a  formidable  kind, 
have  observed,  also,  that  membranous  bands  in  the  tympm 
do  not  seem  to  affect  the  hearing  to  an  inconvenient 
unless  they  also  interfere  with  the  motions  of  the  ossicoh. 
An  irregular  concavity  of  the  membrana  tympani,  the  loi 
chian  tube  being  pervious,  may  give  ground  for  suspecting 
presence  of  such  bands,  which  will  be  rendered  more 
if  there  be  a  history  of  previous  inflammation.  But  a 
instrument  introduced  by  Dr.  Siegle,  and  termed  by  him 
*  pneumatic  speculum,'  renders  their  detection,  when  they 
to  any  serious  degree,  more  easy.  This  instrument 
of  a  small  box,  having  a  slightly  magnifying  lens  for  one 
and  at  the  other  terminating  in  a  speculum  which  is 
fit  the  meatus  air-tight  by  means  of  a  piece  of  elastic 
placed  over  it.  From  the  box  there  passes  off  also  a  tube 
in  a  mouth-piece.  If,  now,  having  adapted  the  insi 
the  meatus,  the  surgeon  applies  suction  by  the  tube,  and 
same  time  keeps  his  eye  fixed  upon  the  membrane  through 
lens,  it  will  be  seen  to  move  outwards,  and  may  be  mada 
modifying  the  air-pressure  to  move  to  and  fro.  If  it  is 
down  by  adhesions  these  will  reveal  their  presence  bj 
interference  with  its  movements.  They  are  by  no  meani 
insuperable  cause  of  deafness.  Not  seldom  they  msf 
ruptured  by  a  powerful  inflation  of  the  tympanum  on  Pol 
plan.  The  patient  feels  a  sudden  snap  in  the  ear,  and  at 
hears  better  (for  the  most  part),  and  on  examining  the  m( 
a  distinct  effusion  of  blood  on  its  inner  surface  may  be 
which  is  absorbed  in  a  few  days.  The  inflation  needs  to 
carefully  continued.  In  other  cases,  if  the  nervous  power| 
preserved,  injection  of  the  tj^mpanum  with  solvent  flnid^ 
described  under  *  Eigidity  of  the  mucous  membrane,'  is 
useful.  The  same  means,  combined  with  the  use  of  the  calli 
and  bougies  to  the  Eustachian  tube  until  it  is  freely  pern 
are  efficacious  also  in  some  of  these  cases  in  which  there 
more  or  less  complete  disorganisation  of  the  tympanum  t 
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of  former  mflammation,  and  the  membrana  tympanic 
^  perforated,  is  fallen  in  and  lies  in  contact,  or  nearly 
.  ac  promontory,  while  the  soft  structures  are  infiltrated 
^  hiriened  secretion,  and  converted  into  dense  and  rigid 
■■es.   The  power  of  hearing,  in  some  of  these  patients,  is 
hkt  than  the  condition  of  the  visible  portion  of  the  ear 
iUleadns  to  anticipate;  and  even  the  worst  cases  need  not 
»ji  be  entirely  abandoned.     It  is  often  the  case  that  when 
e$T  is  much  less   sensitive   than  the   other,   the  patient 
liffet  the  habit  of  entirely  disusing  it,  and  of  relying  solely 
I  tiie  better  organ.     Thus  the  function  of  the  injured  ear 
laes  deadened  from  mere  lack  of  exercise,  and  it  is  capable 
tag  foased  by  use  to  greatly  increased  sensibility*     Some* 
I  -perwanB  who  have  thus  suffered  one  ear  to  fall  into  disuse, 
nfortonate  enough  to  meet  with  an  accident,  or  suffer  a 
ie»  which  destroys  the  other,  and  then  they  may  obtain 
idief  by  bringing  into  use  the  latent  powers  of  the 
argan.     By  means  of  a  hearing-trumpet,  or  sometimes 
it,  an  ear  long  supposed   useless  may  be  brought, 
persevering  exercise,  to  play  a  very  sendceable  part, 
ground,  it  should  he  a  nile  with  the  surgeon  to 
tboee  who  have  sustained  irreparable  injury  to  one 
of  total  deafness,  to  maintain  it  in  exercise  by  using  it 
a  certain  period  every  day.     Those,  also,  by  whom 
can  be  performed  only  with  difficulty  through  disease 
should  be  instructed  to  exercise  what   power 
1,  instead  of  relying  on  the  sight  alone ;  and  their 
Is  alioitld  be  willing  to  aid  them  in  this  endeavour. 

Illy  of  the  mucoug  membrane  of  the  tympanvm. — I  retain 
ion,  though  I  feel  that  at  present  its  signification 
quite  doubtful.  It  is  not  unlilcely  that  the  rigi- 
membrane  may  arise,  in  the  large  majority  of  cases, 
ual  drying  of  retained  secretion*  But  the  data 
available  for  determining  this  point,  nor  is  it,  at 
confirmed  eases,  of  practical  importance.  Whether 
membrane  be,  according  to  Mr.  Toynbee^s  view, 
I*  from  slow  inflammatory  or  degenerative  action,  or  bo 
f©d  so  by  condensed  secretion,  the  effect  doubtless  in  im- 
ig  the  motions  of  the  ossicula  is  the  same  ;  and  so  also  is 
^eatment.  If  there  be  vigour  in  the  patient's  constitution, 
he  oenroufl  power  seems  to  be  moderately  well  maintained 
p  if  the  tuning-fork  be  better  heard  in  the  wor$e  ear). 
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benefit  is  generallj  derived  from  fhe  continued  injection 
solvent  or  astringent  liquids  into  the  tympanum. 

There  is  one  qualification  to  this  remark,  however,  viz. 
when  a  true  bony  anchylosis  of  the  sta{>es  exists,  benefit 
be  expected,  and  I  do  not  know  any  symptoms  by  which  it 
certainly  be  distinguished  during  life.  I  believe,  however,  ftoi 
the  result  of  my  dissections,  that  this  is  a  decidedly  rare 
tion  except  in  the  aged,  and,  I  think,  that  symptoms  of  n( 
failure  generally  accompany  it.  In  cases  of  'rigidKy,' 
meatus  is  frequently  found  devoid  of  cerumen ;  the  membni 
tympani  is  either  natural  or  slightly  opaque;  occasionalljr 
may  contain  calcareous  deposits.  The  Eustachian  tube 
pervious  ;  and  the  air  enters  often  with  a  loud  or  a  wheed 
sound.  No  pain  is  present ;  but  there  is  generally  an  annoji 
tinnitus.  The  ^  adapting  power '  of  the  organ  is  more 
than  the  mere  ability  to  distinguish  sounds.  The  patient 
embarrassed  in  general  conversation,  while  able  to  hear  b 
voices  with  tolerable  ease.  This  symptom,  however,  may 
exist  in  cases  of  nervous  deafness,  arising  from  the  excitenfl 
connected  with  a  large  company ;  but  the  mode  of  its  proA 
tion  is  different,  and  in  the  latter  cases  excitement  prodm 
the  same  effect  under  all  circumstances.  Hearing  better  H 
noise,  as  while  riding  in  a  carriage,  or  during  the  beating  of 
drum,  appears  to  be  common  to  this  with  some  other 
conditions. 

It  has  been  recommended  to  treat  this  affection  with 
irritants,  nitrate  of  silver  applied  to  the  membrana  tym] 
baths,  and  inflation  of  the  tympanum  with  medicated 
But,  I  believe,  the  only  plan  which  is  at  all  reliable,  is  to 
at  short  intervals  into  the  tympanum  medicated  solutkil 
Those  which  I  chiefly  use  are  carbonate  of  soda  (gr.  x. — ^xx.  idj 
hydrochlorate  of  ammonia  gr.  x.  ad  3j.,  with  which  I  jiboJI^ 
combine  perchloride  of  mercury  (gr.  i);  and  sulphate  of  nil 
gr.  ij. — vj.  adgj. ;— the  flrst  as  a  mere  solvent,  the  second  i 
stimulating  and  absorbent,  and  the  last  as  an  astringent.  Bi 
various  others,  as  liq.  potassse,  tinct.  iodine,  and  arg.  nitr.  i 
small  quantities,  are  recommended,  and  probably  have  spedi 
advantages  in  some  cases. 

There  are  two  ways  in  which  they  may  be  applied,  the  best 
to  introduce  a  few  drops  by  means  of  the  Eustachian  catheh 
through  which  it  is  easily  blown  into  the  tympanum  by  i 
elastic  bag.    This  may  be  done  from  once  to  three  tin^ 
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and  continued  far  three  or  four  weeks.     If  it  is  beneficial 

be  resumed  at  intervals.     At  the  same  time  friction  with 

end  emmonia,  or  occasional  blisters,  can  be  employed ; 

:h6  throat  should  be  kept  clear  by  solution  of  soda  drawn 

irrmged  through   the  nostrils.      Many  cases    that   would 

nrke   hare    been   hopeless,  may  by  this  means   be   very 

•Jv  improved.     It  requires  of  cotu^se  the  continued  attend- 

patient,  and  when  this  is  impossible,  or  seems  not 

the  probability  of  benefit,  this  may  be  dispensed 

(although  not  without  some  disadvantage),  and  he  may 

ToQTCe  a  solution  of  soda  or  ammon.  hydrochl.  into  his 

ipanum  once  or  twice  a  week.     The  method  of  doing 

is  very  simple,  and  was  first  pointed  out  by  Dr.  Gniber, 

rTimua*     The  patient  inclining  his  head  well  to  the  affected 

^introduces  into  the  nostril  of  the  same  side  a  glass  syringe 

ling  about  3ij,  of  the  solution.     This  he  syringes  firmly 

tbe  phajrynx,  where  it  lies  in  contact  with  the  orifice  of 

r  tube*     He  then  quietly  and  without  swallowing  inflates  the 

inm.     With  a  little  practice  he  thus  quite  easily  forces  a 

of  Uie  liquid  into  the  tympanum.     If  the  tube  be  not 

of  course  it  must  first  be  made  so,  and  before  this 

is  adopted,  it  is  well  to   clear  tlie  posterior   nai*es  and 

iTM  well  by  a  solution  of  soda,  througlx  the  nose,  twice 

for  a   week.     There    is  more  risk   of  irritation  on  this 

but  I  have  known  it  also  answer  very  satisfactorily,  and 

of  long  standing. 

I  vapours  containing  iodine,  «S:c.  introduced  through  the 
catheter,  by  means  of  an  air  press,  or  an  elastic 
|i  tliCMigh  lesa  useful,  appear  sometimes  efficacious,  and  often 
a  valuable  adjunct.     But  the  remedy  is  liquids. 

Weber,  of  Berlin,  haa  suggested  the  introduction  of  a 

I  small  elastic  tube  through  the  ordinary  catheter,  quite 

diie  tympanum — a  proceeding  perfectly  feasible — and  by 

rf  it  the  direction  of  a  stream  of  medicated  spray  to  any 

region  of  the  tympanum.     By  this  means  much  stronger 

may  be  employed  with  safety,  but  perhaps  the  difh- 

'  of  deciding  when  and  at  what  point  they  are  required, 

for  tome  time  remain. 

foone  obstinate  eases  I  have  seemed  to  find  benefit  firom 
faiaiodida  of   mercury  (gr,  -3*^^),   combined  with  syr.  ferri 
Sdi  3Jm  and  potass,  lod.  gr.  ij,  ter  die,  continued  for  some 
?lci.     As  a  rule  I  use  the  solutions  only  to  one  ear  at  a  time, 
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and  having  thns  a  point  of  comparison,  I  have  been  able  to 
convince  myself  of  their  benefit  in  some  cases  in  which,  at  tin 
patient's  own  request,  they  have  been  employed  at  iuter?al|| 
for  upwards  of  two  years.     But,  I  think,  no  skill  in  diagnoflJI 
can,  with  our  present  knowledge,  avoid  failures;  especial^ 
perhaps  in  young  women,  who,  as  a  class,  are  very  liable 
this  or  some  like  form  of  deafness.     Grenend  tonic  regimen  an 
especial  avoidance  of  close  rooms  and  other  causes  of  cataid 
and  also  of  the  too  free  use  of  cold  water  to  the  head,  are< 
course  to  be  insisted  on. 

This  form  of  disease,  together  with  that  next  to  be  ma 
tioned,  has  been  ascribed  to  a  gouty  or  rheumatic  constiti 
tion.  On  this  point,  however,  farther  investigation  may 
needed.  Dr.  Grarrod  informs  me  that  he  does  not  find  goutj 
rheumatic  patients  especially  liable  to  deafness,  the  ear  fonni 
in  this  respect  a  decided  contrast  to  the  eye ;  and  Dr.  Gull  I 
submitted  to  examination  some  deposits  from  the  tympani 
supposed  to  contain  acicular  crystals  of  uric  acid,  and  I 
found  them  to  consist  of  fat.^  The  best-marked  case  of  1 
connection  of  deafiiess  with  the  gouty  diathesis  that  has 
under  my  own  observation  is  that  of  a  lady,  aged  fifty- 
subject  to  attacks  of  gout,  and  slightly  deaf.  On  the  occaak 
of  the  sudden  death  of  her  husband,  an  intense  deafness 
on  in  the  course  of  a  few  hours,  which  subsided  on  the 
manifestation  of  gout  two  or  .three  days  afterwards. 

Anchylosis  of  the  stapes  to  the  fenestra  ovalis. — ^This  is  an 
tion  our  chief  knowledge  of  which  we  owe  to  Mr.  Toynbee. 
consists  in  a  union,  by  bone,  between  the  base  of  the  stapes 
the  margin  of  the  fenestra  ovalis.  This  condition  may  exist  ii 
various  forms,  either  that  of  a  simple  expansion  of  the  base  l^ 
the  stapes,  or  an  expansion  combined  with  a  calcareous  whito^^ 
ness  of  the  bone,  or  with  effusion  of  osseous  matter  within  o^ 
around  the  joint.  In  some  cases,  there  is  found  a  thickeniol 
and  rigidity  merely  of  the  ligaments  connecting  the  articnlii^ 
ing  surfaces.  The  general  symptoms  are  very  like  those  of  tte 
last-mentioned  affection.  How  far  treatment  is  of  any  efflec^ 
there  is  as  yet  no  sufficient  evidence  to  show. 

In  Canstett'fl  Jahreshericht  for  1850  is  an  account  of  a  paper  by  Voltolini  «■ 
tins  subject.  Taking  into  consideration  the  very  slight  amount  of  motiflB 
normally  possessed  by  the  stapedio -vestibular  articulation,  it  appeared  to  \SK^ 


•  Guy's  JfonpUal  IlepoHs,  1857,  p.  281). 
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■likelT  that  the  deafness  which  occurs  in  its  ancbylosed  condition  could  arise 
kmm  ita  immobility.  Experimenting  upon  the  subject,  he  found  thnt  vibrations 
wme  tnnamitted  best  from  air  to  a  limited  surface  of  water,  when  the  latter 
ni  eoTered  by  a  plate,  which  was  not  solidly  connected  to  the  boundaries  of 
kt  ^ertuie.  It  is  to  the  alteration  in  this  respect^  therefore,  and  not  to  loss  of 
hi  Botian  which  might  be  given  to  it  by  the  muscles  of  the  tympanum,  thnt 
im  mcnbeB  the  deafiiess  which  accompanies  osseous  anchylosis  of  tbe  etapes.  In 
ct  to  the  diagnosis,  he  rejects  the  relatively  greater  inability  to  understand 
I  conyeisation  than  to  dbtinguish  single  sounds,  and  relies  chiefly  on  tbe 
of  the  external  portions  of  the  ear: — the  meatus  dry,  widened, 
irithont  rital  reaction,  and  leathery ;  the  membrana  tympani  parchment-like, 
hy,  thick,  opaque,  sometimes  with  earthy  deposits,  and  immobile.  The  affection 
too,  in  dry  and  harsh  constitutions.  The  sound,  on  inflation  of  tbe 
L  tube,  is  normal,  or  too  full,  and  the  act  produces  no  improvement. 
Bi  rejects  all  treatment. 

1m  ooonection  with  this  affection,  Mr.  Toynbee  has  reported  a  case  in  which 
b  gnat  temporary  improvement  was  effected  by  a  loud  shout  uttered  close  to 
ik  ear ;  this  improvement  being  ascribed  by  him  to  a  loosening  of  the  stapes 
tadiiii  its  articulation.  Perhaps  the  following  case,  related  by  Triquet,  was  one 
Irf  a  similar  nature.  A  man  had  suffered  from  deafness,  coming  on  gradually 
|hr  maoy  years,  without  any  known  cause.  It  was  attended  with  tinnitus.  In 
lit  of  despondency  he  fired  a  pistol  into  the  right  ear.  The  bullet  destroyed 
auricle  and  fractured  the  meatus,  passing  out  beneath  the  scalp.  The 
:  in  that  ear  was  raised  by  the  shock  from  two  to  twelve  centimetres.  I 
also  seen  a  gentleman  in  whom  deafness  of  several  months'  standing 
denly  ceased  on  an  engine  passing  close  to  him  with  a  loud  whistle.  The 
r  in  this  case  (some  years  subsequently)  showed  nothing  abnormal. 

Indeed,  the  causes  which  will  sometimes  seem  to  improve 
flie  hearing  in  cases  of  deafness  arc  such  as  we  could  by  no 
^eans  anticipate.  An  elderly  lady,  who  had  been  under  my 
tmte  for  deafness,  attended  with  perforation  of  the  membrana 
P^rmpani,  was  seized  with  paraplegia.  The  hearing  bccama 
MBcidedly  better  at  the  time  of  the  attack,  and  continued  so  for 
'r  Kme  years. 

Ejtogto»€8y  or  deposits  of  osseous  matter,  are  occasionally  found 
\  «i  the  other  ossicles. 

One  case  also  is  on  record  oi  fracture  of  the  handle  of  the  malleus.  It  was 
\.  fcond  in  the  body  of  a  man  who  died  in  Guy's  Hospital  from  disease  quite  un- 
\  aanected  with  the  ear,  and  is  reported  in  the  Pathological  TranmcttonSy  vol.  x. 
■-.  f  339.  The  fracture  took  place  just  above  the  processus  brevis,  at  the  point 
^Wre  the  tensor  tympani  ligament  is  attached;  the  fractured  surface  wns 
«ooth  and  convex,  and  seemed  to  have  played  on  a  false  joint  upon  tbe  body 
if  the  malleus,  which  was  displaced  inwards.  I  have  seen  another  also,  produced 
V*  Bodden  hlow  while  picking  the  ear  with  a  wire.  The  deafness  was  very 
{Rtt. 

Dislocation  of  the  ossicula  is  more  frequent;  it  generally 
<*niiB  between  the  incus  and  stapes,  and  is  accompanied  with 
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caries  of  the  bones,  or  other  effects  of  inflammatioiL  In  hi 
severer  forms  of  inflammation  of  the  mucoxis  membrane  of  fli| 
tympanum,  indeed,  caries  of  these  bones  is  not  an ' 
result.     For  the  most  part,  when  this  occars,  the 
t jmpani  is  perforated  ;  but  this  is  not  always  the  cue. 
head  of  the  malleus,  the  incus,  and  one  crus  of  the  stapeiyl 
been  found  to  be  destroyed  by  caries,  the  memfanme 
entire.^    The  patient  was  a  woman  aged  thirty,  who  did  I 
acute  peritonitis.    The  artificial  membrane  is  suitable  ibrt 
cases. 

In  cases  of  perforation  the  incus  frequently  comes  awiyiill 
more  or  loss  carious  state ;  the  malleus  also,  but  less  frequent^^ 
and  still  more  rarely,  the  stapes  may  be  separated  fiomi 
attachments  and  cast  off.     Whether  total  deafiiess : 
results  from  loss   of  the  stapes,  involving  as  it  must  do  1 
discharge  of  the  j>erilymph  froia  the  internal  ear^  is  as] 
undecided. 

Diseases  of  the  McLstoid  Cells. 

Besides  participating,  as  they  for  the  most  part  do,  ini 
matory  diseases  of  the  tympanum,  the  mastoid  cells  are  sal; 
to  affections  which  do  not  involve  that  cavity.  They  mj\ 
the  seat,  for  example,  of  deposits,  chiefly  of  cholesteriae,  y 
the  tympanum  is  free ;  and  inflammation  leading  to  caxiflii 
necrosis  of  their  osseous  walls  may  co-exist,  though 
with  a  comparatively  healthy  state  of  the  adjacent  parts. 
latter  affection  is  more  frequent  in  childhood  than  in  adult  I 
and,  whether  consequent  upon  disease  commencing  in  the  1 
panum  or  not,  demands  prompt  measures  to  prevent  ex 
of  the  mischief  to  the  intra-cranial  organs.  The  symptoms  i 
tenderness  over  the  mastoid  process,  followed  by  redness  i 
tumefaction;  a  discharge  generally  issues  from  the  me 
although  the  walls  of  this  passage  may  be  perfect.  Someti 
an  obscure  fluctuation  may  be  felt  behind  the  ear.  Therej 
generally  at  this  stage  of  the  disease  headache,  and  pain  ( 
iug  over  the  back  of  the  head  and  neck ;  often  giddiness^  i 
other  symptoms  of  irritation  of  the  brain.  The  most  ( 
point  in  the  treatment  is  not  to  neglect,  nor  to  defer  tool 
an  incision,  freely  exposing  the  bone.  This  should  be  ff 
the  vertical  direction  about  half  an  inch  behind  tb* 
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Id  extend  the  whole  length  of  the  mastoid  process.     Great 

mlmoet  inTariably  follows.     Sometimes  pus  will  escape, 

lilie  knife  will  penetrate  the  softened  bone.  Poultices  should 

I,  and  a  free  discharge  encouraged.     Portions  of  dead 

may  come  away,  or  the  wound  may  gradually  heal  without 

Itkni.     If  the  cerebral  irritation  should  continue,  a  seton 

ta  the  nape  of  the  neck,  or  an  issue  in  the  arm,  may  be 

id  useftd,  the  utmost  care  being  at  the  same  time  taken  to 

a  free  exit  for  matter.     There  are  now  nearly  twenty 

on  record  in  which  the  mastoid  process  has  been  tre- 

FiG.  loO. 


Iii9tniineDt  for  perfofation  of  tbe  Mastoid  CeWs, 


or  otherwise  perforated,  for  the  evacuation  of  matter 
within  it.     Of  these  it  may  be  said  that  almost  every 
^appears  to  have  been  successful  that  was  not  performed  too 
The  operation  is  a  simple  one,  and  by  aid  of  the  instru- 
:  (Kg*  150)  may  be  carried  out  with  great  safety.    It  should 
laeter  be  neglected  when,  after  the  periosteum  covering  the 
[BMtoid  process  has  been  freely  divided,  symptoms  of  cerebral 
still  continue. 
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VI.  Affections  op  the  Labybinth  and   Audito&t  Nm 

Tliesc  are  divisible  into  two  classes ;  those  in  which  dem 
strable  pathological  changes  are  or  are  not  present.  But  > 
knowledge  on  the  subject,  and  our  means  of  diagnosis,  are  b 
as  yet  very  imperfect.  Among  the  morbid  conditions  fin 
within  the  labyrinth,  the  most  frequent  are  2  irascularity  of 
walls  and  membranous  tubes;  deficiency  of  the  labyrinli 
fluid ;  excess  of  otoconia ;  effusions  of  lymph,  of  red  semin 
of  blood,  the  latter  being  chiefly  found  after  typhus  or  typl 
fever.  The  tympanic  aperture  of  the  cochlea  has  been  fa 
filled  with  osseous  deposit.  The  auditory  nerve  is  sometiz 
especially  in  old  persons  who  have  been  long  deaf,  atroph 
and  much  reduced  in  size. 

In  some  instances,  the  bony  portion  of  the  internal  ear  becomes  necrosed, 
finds  exit  through  the  meatus  extemus  without  producing  diseaae  within 
skull.  In  a  patient  of  Mr.  Shawns,  a  boj  who  had  suffered  firom  scarlatiiii 
years  and  a  half  before,  almost  the  whole  of  the  bony  labyrinth  was  thui 
off,  being  removed  by  the  forceps  from  the  external  meatus.*  And  in  the 
of  an  old  man,  who  came  wider  my  own  obseryation,  the  entire  oochles, 
some  of  the  adjacent  bone,  had  come  away. 

Meniere  has  reported  two  interesting  cases : — 

One  of  a  girl  exposed  to  severe  cold  for  several  hours,  by  having  to  tni 
an  open  carriage  at  night,  during  the  catamenial  period.  In  a  few  hoos 
became  completely  deaf,  without  pain.  Death  soon  followed.  There  wis  i 
throughout  the  labyrinth,  'a  sort  of  plastic,  reddish  lymph,  which  app 
to  be  the  product  of  an  inflammation  of  all  the  membranous  surfaces  whicl 
the  internal  ear.'  In  another  similar  case,  proving  fatal  in  two  months, 
existed  the  same  pla-stic  lymph,  of  yellow  colour,  occupying  the  labyrinth, 
a  number  of  small  grey,  opaque  points  scattered  through  it,  resembling 
mencing  tubercle. 

Few  cases  precisely  similar  to  these  have  been  met  with  si 
but  there  is  a  frequent  and  well-marked  affection  which  se 
evidently  to  have  some  relation  to  them.  The  patient,  prob 
entirely  free  from  any  previous  affection  of  the  ear,  is  sudd 
seized  with  giddiness,  and  in  severe  cases  with  nausea,  and  i 
himself  unable  to  walk  steadily ;  at  the  same  moment  he  becc 
conscious  of  a  sound  in  one  or  both  ears,  which  may  be  of  vai 
kinds ;  often  it  gives  him  the  conviction  of  some  external  so 
of  sound.  The  giddiness,  &c.,  pass  off  in  a  few  days  enti 
but  the  hearing  of  one  or  both  ears  remains  very  greati] 
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and  the  tinnitus  continues.     Of  the  condition  of  the 

>  parts  of  the  ear  at  the  time  of  the  attack  I  cannot  speak, 

examination,  after  the  lapse  of  weeks  or  years,  the  tym- 

appears  quite  normal ;  the  nerve  is  partiaUj  paralysed, 

ithok^  of  the  aflection  is  not  yet  known,  since  it  appears 

shorten  life.     My  own  guess  is  that  the  severer  casea 

iicate  apoplexy  of  the  labyrinth ;  the  slighter  ones,  probably, 

iudden  increase  of  flnid  pressure.     I  have  not  found  any 

successful.     It  is  natural  to  soppose  such  an  attack  to 

on  general  impairment  of  health,  and  in  most  eases  the 

at  is  weak  or  anaemic*    But  I  have  met  with  the  sytnptoras 

strong  young  man  in  whom   I  conlcl  discover  no  other 

ion  from  perfect  health*     With  time  the  affection  may  be 

to  become  less  severe. 

to  this  affection  are  certain  acute  affections  of  eliildren, 

jell,  after  suffering  from  severe  head  symptoms,  often  with 

oonrulsions,  the  child  recovers,  but  remains  totally,  or 

totally,  deaf.     Some  of  these  cases  are  probably,  at  the 

Eicement,  simply  inflammation  of  the   tympanum;    but 

no  doubt,  involve  the  nervous  centres.     They  %vill  be 

when  the  ear  is  no  longer  thought  too  insignificant 

remote  to  receive  the  attention  of  the  physieian. 

^Ibrm  of  *  nervous  deafness '  also  follows  parturition,  the 

9iim  remaining  healthy;  but   more   often   the  deafness 

d^^s  firom  a  confinement  includes  a  chronic  tympanic 

ion.     Deafness  sometimes  co-exists  with  epilepsy,  but 

retmnection  between  the  two  affections  is  not  clear.     In  one 

,  that  of  an  otherwise  healthy  man,  who  had  been  the  subject 

[sfphilis^  the  hearing  suddenly  returned  after  a  slight  epileptic 

ippari?utly  the  only  one^and  has  not  been  lost  again. 

iful  affections  of  the  fifth  nerve,  besides  their  influence  in 

and  maintaining  disease  within  the  tympanum,  may 

itly  induce  paralysis  of  the  auditory  nerve.    The  hearing 

rbe  suddenly  lost  after  a  severe  neuralgia.     Connected  with 

[probaUy,  is  a  fact  I  have  noticed*  that  in  *  nervous  deaf- 

y  the  trxnpanum  is  not  unfrequently  partially  antesthetic. 

on  the  head  paralyse  the  hearing,  as  also  do  loud  and 

itinued  noises,  such  as  those  to  which  boiler-makers  are 

I  have  met  with  a  man  who  almost  totally  lost  his 

through  being  in  a  church  belfry  while  the  peal  was 

Rifle-shooting  deafens  in  soma  the  right,  in  others  the 

,  emi*    A  cannon  that  is  suddenly  fircil  on  the  Rhine  steamers^ 
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to  show  an  echo,  has  been  assigned  to  me  as  the  canse  of  deaf- 
ness by  more  than  one  patient ;  as  also  has  the  sudden  piessmi^ 
inyolved  in  descending  in  a  diviug-belL     Quinine  often  pvM 
duces  temporary  deafness,  but  I  have  seen  no  reason  to  belieiH 
this  effect  is  permanent.    An  ounce  taken  by  mistake  at  ona 
produced  deafness  only  for  a  time.     The  hearing  is  sometinifl 
totally  destroyed  by  scarlatina,  evidently  by  some  nerve 
tion.     Mumps  are  peculiarly  prone  to  induce  an  affection 
tliis  kind,  the  nature  of  which  is  yet  unexplained.    A  sndda 
exposure  to  severe  cold  appears  to  influence  the  auditoiy 
sometimes,  as  it  does  the  facial.    Tumours  of  the  brain 
have  loss  of  hearing  among  their  symptoms.     But  apart 
any  causes  of  a  decisive  character,  a  mere  fiailure  of  the  fimctia 
of  the  nerve  is  frequently,  though  less  frequently  than  has 
supposed,  met  with  among  the  deaf.     It  is  easily  recognised 
the  tests  mentioned  above ;  frequently  an  hereditary  predispori 
tion  is  present ;  the  aspect  is  often  peculiar,  especially  a  certai 
look  in  the  eyes ;  and  for  the  most  part  there  is  aggravatum 
the  deafness  by  excitement  or  depression  of  mind.    Tinmiu 
often  constant,  and  of  a  very  distressing  character,  is  general 
present. 

Thus  patients  suffering  from  deafness  due  to  conditions  of  t 
nervous  system  come  under  two  classes :  those  in  whom  fl 
affection  is   seated   (probably)    in  the  labyrinth,   or   auditor 
nen^e;  and  those   in  whom  the  deafness  is  accompanied 
general  nervous  debility,  and  is  to  be  referred  rather  to 
nervous  centres.    Among  the  latter  are  the  cases  of  deafi 
arising  from  prolonged  lactation,   or   the  operation  of  othfl 
debilitating  causes,  such  as  fatigue  in  tropical  climates, 
cessive  exertion  of  body  or  mind,  over  study,  sorrow,  want 
sufficient  sleep.     In  persons  predisposed  to  the  affection, 
slight  causes  may  apparently  determine  its  access.     In 
well-marked  and  severe  case,  it  supervened  upon  the  admizufr** 
tration  of  a  strong  purgative.     This  form  of  deafness  is  by 
means  confined  to  adult  life ;  if  anything,  it  is  more  freqi 
in  the  young ;    and  it  may  be  met  with  among  children 
school,  or  subject  otherwise  to  excess  of  study.     Deafness  hatl 
alternated  with  other  affections  as  a  result  of  worms. 

I  nm  of  opinion  that  there  may  be  a  ^  hysterical '  deafness ;  at  least^  I  ] 
met  with  the  case  of  a  girl  who  suffered  greatly  from  the  confirmed  intempflM 
ance  of  her  mother,  and  who  was  liable  to  very  complete  temporary  lofli  flR 
hearing.    It  would  come  on  rapidly,  and  disappear  suddenly,  the  hearing  ^^^mj 
good  in  the  intervals.    The  inspection  of  the  ear  revealed  no  disease. 
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extreme  sHghtneas  of  the  causes  to  wLieli  neiTons  deaf- 
roften  appears  to  be  due,  early  attnicted  mj  attention. 
r  IcDOwn  it  brought  on  by  a  quarrel,  and  even  assigned  bj 
to  the  excitement  of  requesting  from  her  parents 
^daughter's  hand.     In  this  last  case,  however,  it  appeared 
m  few  years  before,  the  patient  had  been  stunned  and 
It  deafened  for  a  time  by  a  fall  down  his  college  stairs. 
probable,  surely,  that  the  real  cause  of  his  deafness  was 
\  fidly  and  not  the  quite  normal  mental  agitation  with  which 
coincided.     And  further  observation  has  confirmed 
^ in  tlie  opinion  that  the  ^nervous'  form  of  deafness,  which 
trivial  causes,  is  very  often  due  to  shocks  or  diseases 
preTioiis,  of  which  the  effects  have  remained,  and  were 
it  or  unnoticed,  until  the  occurrence  of  some  slight  ac- 
iL     And  among  these  *  latent  *  causes  of  nervous  deafness 
disported  to  assign  a  very  important  place  to  the  '  ear- 
i*  which  is  so  common  in  childhood,  especially  if  it  be  not 
with  discharge. 

is  one  symptom  which  is  present  in  some  cases  of 
deafiiesB  which  appears  to  me  of  considerable  interest, 
II  ia^remum  of  the  normal  effect  on  closing  the  meatus, 
the  inning  fork  is  placed  upon  the  vertex.     Very  many 
assuming  instead  of  observing,  will  say  at  once  that 
IB  diminished,  but  need  only  to  have  their  attention 
to  recognise  that  it  is  increased.     But  there  are  some 
00  persistently  and  intelligently  affirm  tliat  it  is  dimin- 
^and  they  form  so  consistent  a  group  of  cases,  that  it  is 
ible  to  question  the  fact.     This  diminution  of  the  sound 
tfining*fork  on  closure  of  the  meatus,  appears  to  me  at 
to  be  explicable  only  as  an  indication  of  an  increase  of 
^ftidd  pressure  within  the  labyrinth.     I  have  not  been  sue- 
in  dealing  with  it. 
IHmt  treatment  of  nervous  deafness  should  be  guided  by  the 
'  ot  the  affection.     If  there  be  reason  to  suspect  a  syphi- 
taint*  or  if  the   gouty  or  rheumatic  diathesis  be   well 
and  there  exist  signs,  however  obscure,  of  an  inflam- 
or  irritable  condition  of  the  labyrinth  or  nerve — as  for 
,  the  increase  of  deafness  or  of  tinnitus  by  moderate 
MiiaJita,  such  as  a  single  glass  of  wine — a  corresponding 
ic  and  specific  treatment  might  be  had  recourse  to. 
for  the  most  part,  if  the  deafness  be  truly  seated  on  the 
s^  of  the  tympanum,  severe  measures  do  unmitigated 
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harm.     Bepeated  blistering  may  effect  a  temporary  improve- 
ment, at  the  expense   of  a  permanent  aggravation.      Som. 
reliable  authorities  recommend  the  continuous  galvanic  cu: 
but  my  own  experience  and  observation  have  not  been  verfJ 
favourable.     I  should  confine  its  use  to  one  ear.     Wheni 
the  affection  can  be  traced  to  any  debilitating  cause,  and  it  i 
of  recent  access,  the  removal  of  the  cause  with  a  general 
hygiene  may  be  attended  with  a  perfect  cure.     Mr.  Toynl 
had  great  confidence  in  a  combination  of  quinine  and  m( 
in  small  doses,   taken  perseveringly  once   or    twice   a 
Stimulating  liniments   around  the  ears,  perhaps   containin 
chloroform,  if  tinnitus  is  a  prominent  symptom,  are  at  leal 
unobjectionable ;  and  the  use  of  cold  water  and  friction  mi 
in  most  cases  be  advised.     I  have  seldom  known  benefit  pii 
duced   by   strychnia.     Mr.   Braid,  in  the  Association  Media 
Journal  for  September  1855,  has  reported  cases  of  *  nerroi 
deafness '  benefited  by  hypnotism.      In  some  cases  connecto 
with  fevers,  the  biniodide  of  mercury  with  iodide  of  iron  hai 
seemed  to  do  much  good. 

There  is   a  form  of  nerve-deafness  clearly  connected  wil 
over  work ;  I  should  describe  it  as  a  kind  of  reflex  irritatitf 
from  the  nerve  of  special  sense,  to  the  nutritive  and  muscok 
nerves  of  the  tympanum.     It  is  attended  with  more  or  kl 
tinnitus,  and  symptoms  of  irregular  action  of  the  muscles  of  tl 
ossicula,  and  there  are  slight  appearances  of  congestion  of  ti 
mucous  membrane.     But  in  the  main  the  symptoms  are  thoi 
of  impaired  nerve  power,  and  they  vary  decidedly  with  tk 
general  tone.     The  treatment  should  be  very  careful  so  &ri 
local  measures  are  concerned,  and  the  prognosis,  if  taken  i 
time,  and  rest  secured,  is  decidedly  favourable.    Children  bomf 
the  tropics  are  liable  to  become  deaf  about  the  age  of  pubei^ 
and  to  baffle  treatment,  for  some  cause  unknown.  A  form  of  haid 
ness  of  hearing  that  closely  simulates  failure  of  the  auditoi; 
nerve,  appears  to  me  to  be  dependent  upon  loss  of  power  of  th 
tympanic  muscles — in  short,  a  failure  of  the  tympanic  adjustm 
power.     The  inconvenience  is  not  very  serious,  though  it  M 
annoying.      The    patient    complains    that    he    cannot  follodi 
general  conversation,  and  on  examination  it  is  found  that  thfl 
tympanum   transmits  sound  fairly,  and  that  the  hearing  finj 
single   sounds   is   good,   but  that   quick   modulations   of  tU 
voice  cannot  be  followed.     Galvanism  might  be  useful  in  theMJ 
ciises. 
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riieaiing-trampets  are  had  recourse  to  in  these  cases— and 

mre  adrisable  when  the  deafiiess  is  confirmed — ^care  ahould 

\  takea  that  they  are  such  as  not  to  try  the  ear,  bj  producing 

[load  metallic  resonance.     The  patient's  own  sensations  are 

\  beet  gnide  in  selecting  them,  and  they  should  not  be  more 

BTftd  than  is  absolutely  necessary.     A  very  convenient  form 

\imfB  thai  passes  by  a  spring  over  the  head ;  and   in  the  case 

I  women  it  may  be  almost  entirely  concealed  by  the  hair.     Mr. 

I's  may  be  specially  recommended, 

f  or  diminution  of  the  nervous  power  often  co-exists  with 

*  diBmsed  conditions  of  the  organ,  and  may  aggravate  the 

of  inflammatory  lesions  of  the  tympanum,  membrana 

li,  or  meatus.     lu  these  cases  the  symptoms  are  of  a 

.  cbaracter. 

ralgia  of  the  ear  exists,  though  rarely,  except  as 
'. ith  disease  of  the  teeth.     It  is  strictly  periodic; 
'   LB  healthy  in   all   respects,  and  the  hearing  is  not 
bed.     It  demands  nothing  peculiar  in  its  treatment* 
may  exist  as  a  symptom  of  the  most  various  affec- 
firom  cerumen  in  the  meatus  to  undigested  food  in  the 
:  and  its  treatment  is,  in  the  main,  the  treatment  of 
But  when  it  seems  to  exist  as  an  isolated  symptom, 
no  caose  can  be  clearly  discovered  for  it,  the  remedy  I 
»  found  best  worth  trying  is  scruple  doses  of  hydroehlorate 
immonia  three  times  a  day.     It  seems  sometimes  to  have 
power  over  tinnitus  that  it  has  over  some  forms  of 
,     The  bromide  of  potassium  I  have  not  found  equally 
Spirit  of  camphor  and  liq.  opii,  forty  drops  of  each  in 
,  ounce  of  glycerine,   have  also   gi^en  relief.      Vapour  of 
yrnt,  applied  through  the  Eustachian  tube,  has  been  re- 
aded;  bat   in  very  severe  cases,   as  also  in  extremely 
neuralgic  pain  of  the  tympanum,  I  have  found  the 
of  a  few  drops  of  a  solution  of  atropine  (gr.  ^ — 3 j*)  the 
t  ^Actual  local  application. 

flood  report  like  a  pistol,  occurring  frequently  as  sleep 
I  believe  to  be  due  to  over-fatigue ;  especially  to 
of  the  better  ear,  in  cases  of  one-sided  deafness. 
persons  are  troubled  with  cracking  in  the  ear,  keeping 
inlar  time,  but  intermitting ;  it  is  due,  at  least  sometimes, 
action  of  the  tensor  palati  upon  the  Eustachian  tube ; 
le  other  eases  the  tensor  tympani  is  the  muscle  in  fault. 
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and  the  malleus  may  be  seen  to  move  with  each  recurrence  d 
the  sound.  Some  persons  have  the  power  of  voluntarily  pro- 
ducing one  or  other  of  these  movements. 

Excessive  sensibility  to  sound  (or  hyperacousia),  and  tin 
perception  of  a  second  sound,  often  discordant,  accompanying 
every  tone  (paracousia),  are  rare  phenomena,  except  as  occnrrii 
in  the  early  stages  of  inflammation  within  the  tympaaa 
They  are,  however,  sometimes  persistent,  and  occasion  gm 
annoyance.  A  case  is  quoted  from  Sauvage,  in  which  i 
musician  was  compelled  to  give  up  his  occupation  because  k 
continually  heard  a  second  inharmonious  note  with  every  no 
he  played. 

A  buzzing  sound,  like  the  twang  of  a  loose  harp-string,  son 
times  accompanies  particular  notes.  This  occurs,  I  belieK 
during  the  early  stages  of  catarrh.  Inability  to  hear  cerii 
notes  has  been  observed,  and  is  ascribed  to  loss  of  power  i 
certain  special  portions  of  the  cochlea.  Dr.  Lucae  relatei 
case  of  this  kind  in  which  he  constructed  *  resonators '  anflnH 
ing  to  the  missing  notes,  and  by  wearing  these  the  potifll 
regained  the  lost  power. 

Among  the  causes  of  deafness,  having  its  seat  partly  in  1i 
nervous  structures  of  the  ear,  must  be  mentioned  heredUm 
syphilis.  According  to  Mr.  Hutchinson's  experience,  which ■ 
own  has  entirely  confirmed,  deafness  of  a  very  extreme  chan 
ter  is  frequent  among  this  class  of  persons. 

The  general  characters  of  the  disease  as  described  by 
are  present.     The  deafness  occurs  for  the  most  part  about 
time  of  puberty,  and  rapidly  becomes  very  intense.  The  tui 
fork  is  scarcely  heard  upon  the  head.     The  membrana  tym] 
is  genei*ally  but  slightly  altered,  and  the  Eustachian  tube 
pervious.    Among  the  poor  and  hardly-worked,  the  prognoflii! 
very  unfavourable ;  but  among  those  more  fortunately  c; 
stanced,  a  satisfactor}'  result  may  often  be  obtained.  The 
cine  that  has  seemed  most  useful  to  me  is  the  hydrochlorate^ 
ammonia  in  9j.  doses,  but  tlie  ordinary  mild  specific  treai 
may  be  serviceable.     Injection  of  vapour  of  iodine,  or  of  till 
mixed  solution  of  ammon.  chlor.  and  hydr.  perchlor.  into  111 
tympanum,  have  appeared  to  do  most  good. 
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Vll.  Diseases  of  the  Eae  implicating  the  Beain  or 
Lateeal  Sinus, 

I  This  (ktol  class  of  diseases  has  been  long  recognised,  but 
additioQal  light  has  been  thrown  upon  their  patliology 
rtfieiiiTeetigatious  of  Mr.  Toynbee  and  Dr.  GulL  The  former 
omn  that  inflajnination  of  any  portion  of  the  ear,  either 
meatus^  the  tympanum,  the  mastoid  cells  or  labyrinth, 
'  extend  to  the  bone,  and  lead  to  a  fatal  issue ;  and  has 
it  also  as  a  general  rule  that  disease  advancing 
either  of  these  portions  of  the  organ  sets  up  morbid 
in  certain  definite  localities  within  the  cranium.  Thus 
ution  of  the  meatus  or  mastoid  ceUs  tends  to  produce 
of  the  lateral  sinus  or  cer<^bellumj  except  in  young 
i»  tn  whom  the  mastoid  cells  are  very  small,  and  are  in 
rather  with  the  cerebrum.  Inflammation  of  the 
imn  for  the  most  part  extends  towards  the  middle  cere- 
\  kibe ;  and  when  the  labyrinth  is  involved,  which  seldom 
except  by  extension  from  the  tympanum,  the  progress 
f  the  disease  takes  the  course  of  the  auditory  nerve  towards 
medtiUa  oblongata.  Other  observers^  w^hile  allowing  the 
exactness  and  importance  of  the  relations  thus  pointed 
,  haire  held  that  exceptions  occur,  and  that  disease,  com- 
in  any  portion  of  the  ear^  may  progress  inwards  by 
routes. 

diief  secondary  diseases  produced  by  aural  inflamma- 

[  are  three :  inflammation  of  the  dura  mater  and  the  other 

;  abscess  in  the  substance  of  the  brain ;    and  in* 

of  the   lateral  sinus,  with  its  effects.      The  two 

'  of  these  affections  are  for  the  most  part  found  together ; 

ises  not  nnfrequently  occur  in  which,    while  the  dura 

18  inflamed,  the    cerebral  tissues  exhibit  scarcely  any 

L»le  alteration;  or,  on  the  other  hand,  in  which  one  or 

abscesses  exist  within  the  brain,  while  the  dura  mater 

k  healthy.  Besides  these  cases  of  demonsti*able  secondary 

reeQlting  from  inflammation  within  the  ear,  instances 

in  which  death  takes  place  with  symptoms  of  cerebral 

but  in  which  no  lesion  whatever  is  found  except 

the  tympanom. 

The  early  symptoms  of  implication  of  the  brain  are  rigors, 
at  first  resembling  attaeks  of  ague  (so  that  they  have 

12 
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been  treated  with  quinine) ;  and  pain  in  the  head,  gra( 

becoming  intolerably  severe.  This  pain  for  the  most 
extends  over  the  back  of  the  neck,  and  it  is  greatly  ina 
by  motion.  Delirium,  impairment  of  consciousness,  of  sj 
or  of  muscular  power  may  ensue,  and  death  follows,  the 
generally  being  intense  until  the  hist.  The  sudden  cesi 
of  a  chronic  discharge  from  the  meatus,  accompanied  bj 
and  fever,  frequently  marks  the  onset,  or  at  least  the  thrc 
ing  of  an  internal  inflammation. 

The  symptoms,  however,  are  not  always  of  this  acute 
racter*     As  in  other  forms  of  abscess  mthin  the  brain, 
may  exist  for  a  considerable  period  scarcely  any  indicatic 
the  serious  mischief  that  has  taken  place.     Treatment,  ii 
affection,  is  of  avail   to  save  life  only  in  tlie  eiixliest  81 
When  suppuration  is  established  within  the  brain,   and 
exists  a  diseased  bone  in  it-s  immediate  vicinity  acting 
constant  source  of  in-itation,  it  is  probably  vain  to  hope 
more  than  alleviate  the  sufferings  of  the  patient.     The 
and  main  indication  in   all  cases  is  to  obtain  and  preseo 
perfectly  free  exit  for  matter,     A  case  is  reported  by  Dr. 
in  which,  though  it  issued  fatally,  a  decided  mitigation  o 
symptoms  followed  a  discharge  of  matter  through  the  i 
and  an  indication  is  thus  afforded  of  the  surgeon's  chief 
in  every  instance  of  this  affection*  Perfoiution  of  the  meml 
tympaui,  if  it  be  entire ;  or  its   incision,  if  by  adhesion  t< 
promontory  or  otherwise  it  act  the  part  of  a  valve ;  oi 
phining  of  the  mastoid  process,  should  be  had  recourse  to 
promptly*  if  necessary,  to  aveH  the  retention  of  pus.     In 
cases  polypi   seem  to  obstruct  the  meatus ;    and    then 
removal  becomes  a  matter  of  the  utmost  importance.     A 
is  related  by  Bonafond,  in  which  the  crushing  of  a  po 
gave  exit  to  a  large  quantity  of  matter,  with  immediate 
to  the  gravest  cerebral  symptoms,  and  others  have  occum 
my  own  experience. 

When  inflammation  extends  from  the  ear  to  the  lateral  s 
it  proves  fatal  by  secondary  disease  of  the  lungs,  which  bei 
affected  with  lobular  pneumonia  and  pleurisy ;  pueumo-tl 
also,  and  sloughing  of  the  lung,  frequently  occur.  The  s; 
toms  are  rigors,  vrith  sweats,  fever,  pain  in  the  head  and 
of  the  neck,  followed  by  st^thoscopic  indications  of  lAem 
vomiting  is  often  present.  Tenderness  and  swelling  may  g 
rally  be  found  in  the  course  of  the  jugular  vein.     On  exam 


DISEASES  IMPLICATING    THE  BRAIN, 


325 


i  slier  death  the  portion  of  the  mastoid  cella,  forming  the 
yt  the  lateral  sinus,  is  carious  to  a  greater  or  less  extent, 
it  Tessel  contains  a  disorganised  clot  mixed  with  pus. 
lAIHiotigh  when  these  affections  of  the  brain  or  lateral  sinus 
once  established,  the  surj^eon  is  powerless  to  stay  their 
yet  many  cases  occur  in  which  symptoms  of  the  most 
character  may  be  entirely  removed  by  care.  In 
patients  either  the  membnina  tympani  has  been  perforated 
i  tiie  mucous  membrane  of  the  t}Tnpanum  inflamedj  for  a  long 
a  purulent  discharge  from  the  meatus  being  either  constant 
r  occurring  at  intervals  5  or,  without  rupture  of  the  merabrana 
11,  there  is  a  chronic  inflammation  of  the  nieatua  attended 
Mificharge.  During  a  cold,  or  from  general  ill- health,  or 
1  a  blow,  or  even  without  ascertainable  cause,  the  symptoms 
aggrayated,  perhaps  the  discharge  suddenly  ceases ; 
in  the  ear,  extends  over  the  side  of  the  bead,  and 
Ij  increased  by  motion;  giddiness  may  foUow,  with 
Bty  to  stoop ;  fever  is  sometimes,  but  not  always,  present, 
[there  may  even  be  deliinum;  or  slight  attacks  of  the  kind 
rertir  at  intervals  and  pass  off.  In  these  cases  an  entire 
ace  from  work,  or  any  kind  of  excitement,  must  be 
led ;  and,  except  in  the  mildest  forms  of  the  disease,  the 
Eit  should  be  confined  to  bed.  Leeches  should  be  freely 
around  and  beneath  the  ear,  and  by  fomentations  and 
the  external  discharge,  if  it  have  ceased,  should  be 
to  return.  The  meatus  may  also  be  syringed,  very 
d J  so  as  to  avoid  giving  pain,  with  water  as  warm  as  it  can 
^iKime.  After  the  leeches  coimter- irritation  should  be  em- 
[ ;  and  a  seton  may  be  worn  at  the  back  of  the  neck  until 
sjrmptom  of  cerebral  irritation  has  disappeared.  Pur|;jar- 
I  and  alterative  medicines  may  be  administered,  according  to 
I  judgment  of  the  surgeon  ;  but  the  latter  demand  caution, 
injurious  effect  of  mercury,  when  once  suppumtive  action 
I  eommenced  within  the  brain,  is  well  known.  If  there  be 
r  pnffineaa  or  tenderness  over  the  mastoid  process*  an  incision 
to  the  bone  in  that  region  should  not  be  omitted ;  and 
f  obstruction  to  the  escape  of  matter  should  be  thoroughly 
fed.  Under  these  means  symptoms  of  a  very  serious 
ipect  will  often  entirely  disappear;  but  great  perseverance 
Ad  j>rolonged  caution  are  required.  Frequently  an  incision  of 
Je  membrane  and  washing  out  of  the  tympanum,  as  before 
1^  will  be  found  the  needfid  remedy. 
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Another  fatal  consequence  of  diseaae  of  the  ear  is  hsemofw 
rhage.     This  occurs  from  ulceration  of  the  coats  of  the  adj 
vessels.     Sir  W.  Wilde  relates  two  cases,  following  scarlatiii% 
in  one  of  which  the  lateral  sinus  was  found  ulcerated.    Omi 
case  I  have  seen  in  a  man  of  middle  age,  in  whom  severe 
in  the  ear  was  followed  by  repeated  attacks  of  bleeding 
the  meatus.     The  patient  sank,  apparently  exhausted  by  lofls 
blood;   and   on  examination  there  was  found   caries  of 
tympanic  walls,  causing  ulceration  of  the  coats  of  the  caroti 
artery. 

Vill.  Malignant  Disease  op  the  Eab. 

This  is  an  affection  occasionally  met  with,  though  it  is 
frequent.  It  commences  in  the  deeply-seated  parts  of  the  oigii 
and  a  large  part  of  the  temporal  bone  and  of  the  adjacent 
tions  of  the  skull  may  be  destroyed  before  life  succumbs, 
affection  calls  for  no  special  remark,  except  that,  as 
observed,  it  is  at  some  stages  liable  to  be  mistaken  for  polypoi 
The  only  case  in  which  real  difficulty  would  be  likely  to  ariaei 
the  diagnosis,  might  be  that  of  a  polypus  causing  irritation  ( 
the  brain  by  preventing  the  escape  of  matter ;  and  here  fli 
history,  and  the  difference  of  the  symptoms  in  the  two 
could  hardly  fail  to  give  the  necessary  guidance. 
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Tessels  and  the  glands  of  the  Absorbent  System  are 

closelj  associated  in  their  diseases,  and  cannot  be  conve- 

iitly  or  advantageonsly  studied  apart  from  one  another.     In 

)  following  essay,  therefore,  a  separate  notice  of  either  part 

^the  system  will  be  taken  only  when  some  special  facts  of 

ology  or  of  treatment  render  it  necessary. 

Wounds   of   lymphatics. — Although    some   of   these    vessels 

.  £Edl  to  be  injured  in  every  considerable  wound,  they  are 

ely  noticed.     A  little  lymph  doubtless  issues  from  them,  but 

ill  mixed  with  the  more  copious  and  more  important  outflow 

f  blood,  or  with  the  subsequent  oozing  of  interstitial  fluids  from 

divided  tissues.     The  wounded  lymphatic   tubes  may  be 

by  the  common  coagulum  of  blood ;  it  is  probable,  how- 

r,  that  the  lymph  also  by  its  own  consolidation  contributes 

>  this  effect. 

'  Dr.  >fonro  inflicted  a  wound  on  the  receptaculiim  cbyli  of  a  pipr,  which  was 
cared  in  a  very  short  time ;  and  in  the  mean  while  the  eflusion  of  the  lymph 
wm  pivTcnted  by  its  coagulation/  The  exceptions  to  this  rule,  and  to  the 
WefmiT  of  wounded  lymphatics  by  the  ordinary  processes  of  healing,  are  so  few 
■k!  rare,  that  the  following  instances  of  failure  may  be  mentioned. 

*A  case  of  this  sort  I  saw  in  a  butcher,  who,  by  letting  his  knife  fall  upon 
Vb  f^bin,  cut  acme  of  the  large  lymphatic  vessels  which  pass  over  the  tibia. 
From  this  wound  there  flowed  a  considerable  quantity  of  clear  lymph,  which, 
Wing  confined  by  the  dressings,  jellied  ;  and  then,  at  tirst  sight,  appeared  like 
S  whitish  fungus,  but  being  loose  could  be  removed  with  a  spatula.  My  patient 
w  cured  by  tight  pressure,  and  lint  dipped  in  a  solution  of  vitriol.*  * 

A.  Monro,  after  removing  a  tumour  from  the  arm,  found  the  wound  heal  and 
CODtnu-t  *  Terr  fast,  till  a  yellowish- white  substance  rose  up  from  a  small 
peduncle,  at  the  part  where  the  under  part  of  the  cephalic  vtin  had  been  cut 
Ikiou^h.    From  this  substance  such  a  quantity  of  lymph  oozed  out  from  imper- 
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ceptible  orifices  that  the  dressings  were  every  day  wet.    I  cat  and  eroded  1U|' 
substance  away  seyeral  times ;  but  it  quickly  grew  again,  and  the  dzilluig  d! 
lymph  became  worse  and  worse,  so  that  in  a  very  little  time  it  dropped  so  bd 
that  I  could  have  gathered  a  spoonful  of  it  in  a  very  short  time.    What  cmeiit 
at  last  was,  eating  the  fungus  stuff  and  a  little  of  the  wound  about  with  pi    ' 
of  Roman  vitriol,  and  dressing  the  eschar  with  alcohol,  which  kept  it  from 
rating  two  weeks,  in  which  time  the  orifices  of  the  small  pipes  were  soldered." 
Besides  these  openings  of  lymphatics  by  injuries,  there  sometimes  ocean  a 
escape  of  lymph  from  vessels  opened  by  disease.    Dr.  H.  Vandyke  Carter,  of  A 
Bombay  Medical  College,  met  with  three  cases  in  which  he  had  reason  to 
that  chyle  escaped  by  leakage  or    rupture  from  lacteal  absorbent 
Alternately  with  this  cutaneous  leakage  of  chyle,  a  similar  fluid  passed  in 
urine,  and  Dr.  Carter  concluded  that  the  disease  known  as  'chylous  urine 'I 
not  a  functional  error  of  the  renal  or  digestive  organs,  but  an  accidental  adnui 
ture  of  chyle  with  urine  by  the  rupture  of  a  lacteal  vessel,  concurring  with  I 
breach  uf  the  mucous  surface  in  some  part  of  the  urinary  tract.     The  patiM 
were  Hindoos,  in  whom  great  but  varying  swelling  took  place  in  the  scrotai 
and  groin.    In  one  of  the  cases  a  fluid  resembling  chyle  sometimes  iBsaed,  m 
after  food  copiously,  from  a  spontaneously  formed  and  very  minute  opemng  I 
the  skin  of  the  thigh.f    In  March  18G9,  Dr.  Day  communicated  to  the  Cli^ 
Society  of  London  a  case  which  closely  resembled  those  related  by  Dr.  Cnti 
The  right  lower  extremity  of  a  boy  began  to  enlai^  at  two  and  a  half  jm 
of  age,  and  when  he  was  seven,  the  whole  limb  was  thickened,  the  pems  nl 
scrotum  swollen  with  distended  lymphatics,  and  chylous  fluid  escaped 
minute  vesicles  and  openings  at  the  frsenum  and  on  the  scrotum,  as  well  M 
the  lower  extremity  itself.    On  a  particular  examination  it  appeared  that 
limb  was  not  merely  iniiltered  with  chyle,  but  was  also  overgrown,  the 
and  muscles  participating  no  less  than  the  skin  and  cellular  tissue  in  fM 
overgrowth.    The  reporting  comiuitteo  expressed  an  opinion  that  this  hypM 
trophy  of  the  limb  was  intimately  connected  with  the  distended  state  of  A| 
lymphatics,  and  they  referred  to  four  other  cases  in  which  lymphorrhsgia  wi( 
dilated  lymphatics  was  associated  with  hypertrophy  of  the  affected  put,  i 
well  as  to  researches  of  Virchow  upon  hypertrophy  of  the  tongue,  whibh  iM 
that  in  that  disease  the  muscular  overgrowth  is  also  of  lymphatic  origin.} 

Inflammation  of  lymphatus  —  Adenitisy  Angeioleucitis.  —  1 
most  instances  of  inflammation  in  the  absorbent  system,  tb 
vessels  and  the  glands  are  both  involved ;  the  glands  are  rare^ 
the  lymphatic  vessels  almost  never,  attacked  alone .  Many  caM 
of  inflammation  of  glands  {adenitis)  are  regarded  as  spontaneou 
or  as  the  result  of  the  direct  influence  of  cold,  until  a  careft 
inquiry  shows  them  to  be  dependent  on  a  prior  irritation  of  tt 
afferent  lymphatic  vessels  {an^/eioleiicitis).  It  is  by  no  meu 
unlikely,  therefore,  that  some  inflammations,  which  are  no 
considered  to  be  instances  of  primary  adenitis,  may  yet  befoiu 

•  Medical  Essays,  Edinburgh,  vol.  v.  art  27. 

t  Medico- Chirtirgical  Transactions,  vol.  xlv.  p.  189. 

J  Clin,  Soc,  Trans,  vol.  ii.  p.  104. 
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\hB  eeooiidarj  to  aome  hitherto  undiscovered  primary  cause  of 
kind, 
imation  of  the  lymphatics  occors  iii  many  parts  of  the 
ay,     Tmcea  of  it  are  sometimes  discovered  in  the  interior  of 
rtnmk,  after  death,  by  the  various  changes  it  has  produced; 
^termnorpas  ;  by  thickeiuiio^^  opacity,  or  aeeinnulated  coiicre- 
in  or  about  the  lymphatic  vessels.     But  it  is  hardly  e^rer 
ly  seen  except  in  connection  with  the  stiit  or  an  ulcerated 


disease,  as  it  thus   comes   under  the   ohsen^ation  of 

is   usually   an  acute   inflammation,   originating   in 

» prerioiiely  irritated  or  inflamed  tissue,  extending  in  long 

linea   in   the    course   of    the    absorbent   vessels,   and 

ig  the  nearest  gland*     It  is  often  att-ended  with  heat 

» transient  redness  of  the  adjoinijig  skin,  with  considerable 

,  and  with  rather  severe  symptomatic  fever ;  and  it  may 

\  in  an  effusion  of  serum  and  lymph,  in  suppuration,  and  in 

-poisoning. 

inflammations  of  the  absorbents  start  from  an  open 
Such  a  wound  may  be  in  almost  any  condition,  and  of 
D,     It  may  be  punctured,  cut,  torn,  blistered,  torpid, 
f^  scabbed.     The  mere  state  of  the  wound  does  not  deter- 
tbe  occurrence  of  the   inflammation.      It  may,  indeed, 
itself  after  the  absorption  of  a  poison  without  a  wound, 
red  lines  cover  the  penis    from  recently  contrax^ted 
t ;  even  breathing  the  exhalations  of  corrupting  animal 
may  occasion  it,  although  the  wound  from  which  the 
rftiB  afterwards   spreads   be  at  the   time   sedalously 
but  there  is  in  most  cases  ample  evidence  of  direct 
of  the  wound.     The  morbid  matter  may  be  some  local 
[>ry  product,  as  when  the  inllammation  follow^s  the 
firiction  of  excoriated  skin,  or  the  confinement  of  the 
>nii  of  a  sore  by  a  hard  scab,     More  commonly,  however, 
irritttting  or  poisonous  material  is  known  to  have  been 
to  the  wound  from  without ;  or  some  gaseous  poison, 
not  known,  may  be   the  i*eal,  as  it  is  sometimes  the 
ned    cause   of  the   inflammation.      My  colleague,  Dr, 
[>w,  describes  inflammation  of  the  absorbents  of  the  arm 
Fioooeedxng  a  diphtheritic  exudation  beneath  a  vesicle  of  the 
J^  He  has  seen  the  same  occurrence  in  the  neck,  connected 


•  Greenhow,  On  Diphthfria^  p.  196, 
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with,  diplitheria  of  the  throat,  and  fataL  Once  only,  and  a 
a  very  rapid  case,  I  have  known  an  acute  inflaniniation  of  iM 
lymphatics,  with  redness  of  the  skin,  to  accompany  and  indictli 
the  first  infection  of  the  ghinds  with  secondary  cancer  (m 
p.  346). 

The  course  of  the  inflammation  is  commonly  pointed  out  h 
a  linear  redness  of  the  skin,  which  is  often  many  times  broidil 
than  the  vessel  beneath.  The  lines  follow  the  direction  of  1 
absorbents,  not  of  the  veins ;  and  in  the  arm  they  may  cease  i 
the  wrist,  or  the  elbow,  or  at  any  intermediate  part  at  wl 
the  inflamed  lymphatic  vessels  end  in  a  gland,  or  lose  : 
with  the  skin ;  but  they  never  pass  the  armpit.  The  tende 
along  such  inflamed  tracks  is  excessive,  and  it  coi 
extends  to  the  next  absorbent  gland,  whether  the  redness : 
so  far  or  not.  The  rapidity  with  which  such  lines  are  8ometiiiii|| 
formed  is  remarkable,  and  is  only  equalled  by  the  instantaneoi 
ophtlialmia  which  occurs  when  a  foreign  body  enters  the  eye.  i 

'  Mr.  Hunter  saw  a  case,  in  which  the  skin  being  pricked  by  a  needle  wUJ 
bad  never  been  used  before  or  touched  any  infectious  or  irritating  sobitMai 
occasioned  the  lymphatics  of  the  arm  to  inflame,  and  show  themselTes  in  llj 
form  of  red  lines,  running  towards  the  axilla ;  in  consequence  of  this,  some  m 
of  the  glands  there  also  inflamed  and  swelled,  the  patient  bad  rigo»  and  ddl 
ness,  and  all  this  in  the  space  of  a  few  minutes/  • 

Such  extreme  rapidity  in  the  development  of  inflammation  i 
unquestionably  rare,  although  Cruikshank  states  that  he  bj 
seen  other  similar  cases  in  the  instance  of  the  absorbents.  Th 
red  lines,  indeed,  are  not  invariably  formed ;  and  this  may  1^ 
readily  understood,  if  they  be  regarded  as  occurring  only  wh^ 
the  inflammation  is  widely  spread,  and  therefore  rather  intenii 

The  inflammatory  action,  as  indicated  chiefly  by  these  n 
lines,  sometimes  extends  slowly,  and  as  it  were  continuoail| 
by  the  tissue  of  the  lymphatic  vessels ;  far  more  commonly  j 
attacks  them  simultaneously  in  nearly  their  entire  length,  aa| 
appears  to  be  consequent  on  their  becoming  fllled  with  fluid  < 
an  irritating  quality.  That  the  latter  is  the  mode  of  ori^  i 
further  likely  from  the  fact,  that  the  disease  travels  only  upwtt 
from  the  wound  to  the  next  gland,  and  not  in  tlie  oppool 
direction.  It  will  extend,  for  instance,  from  a  wound  oil 
knuckle  to  the  axilla,  but  not  along  the  finger ;  from  the  he 
to  the  ham,  but  not  to  the  foot.     There  are  some  appare 


Cruilf shank,  On  the  AhmrbeutSj  p.  70. 
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to  this  rule,  but  thej  are  probably  to  be  explaiued  by 
Dcmttziiied  abaorptiou  of  noxious  matter  at  tlie  woond,  and 
useumiilatioii  below  some  point  of  obstruction  in  the  track 
be  IjrtQphiitic  vessels. 

voBSii  dune  iind<^  mj  care  with  a  series  of  eig;ht  abscesses  between  her 
f  wmd  armpit.  The  highest  wiis  on  tho  inner  and  poBierior  part  of  the 
I OTI ;  ihe  lowest  was  on  the  back  of  the  hand.  They  differed  in  size  by 
p]«^  gradattaa  from  the  higheat,  which  eqUBlIed  a  walnut,  to  tho  hiwest, 
li  wwm  ao  tagger  than  a  cherry,  an<l  was  the  least  mature  as  Wi-U  aa  the 
lit  of  all.  There  was  no  suppuration  in  the  axilhi.  They  were  all 
liic4y  said  ^t  well ;  yet  inflammation  and  oedema^  if  not  suppuralionf 
ullj  locale  place  at  the  finger.  It  was  clear  that  the  higheiit  abgcess, 
Uke  lurgmtf  wia  the  first  formed  ;  and  that  each  of  the  others  succeasively 
next  after  the  one  above  it  The  only  cause  which  appear.^  a8si;3^nable  for 
iler  abiceaaea  is,  that  fresh  matter  arriving-  from  the  linger  accumulated 
*  itm  pr^oiding  ones,  until  at  last,  by  the  inflammatorv^  action  in  the 
^  tte  aoorce  of  the  irritation  was  got  rid  of.  Wiseman  describes  a  similar 
IMtkij  which  apparently  descended  along  the  ahsorhenls  of  the  thigh 
llg:*  A  man  came  uader  mj  care  for  Hujipuration  spreading  from  the 
a&d  ftsaching  down  the  side  of  the  trunk  to  the  loin.  Vaat  quantities  of 
r  were  evacuated  l^y  dependent  openings,  and  the  suppumtion  was 
iaad  by  appropriate  bandaging^  injections,  medicinps,  and  foud.  As  the 
Mgc  mxhmdedj  the  hand  began  to  suppurate  in  a  spot  rr<>m  which  indam- 
Bt  fpivadlng  by  the  absorbents,  appeared  to  have  fiiijt  occasioued  the 
m  in  the  axUk.    The  man  recovered. 

IQ  inflammation  ceases  at  the  nearest  gland.  This  is  a  fact 
lAmUy  exemplified  lx>th  in  the  simple  and  the  specific 
Bunfttioii  of  absorbents.  The  known  situations  of  the  super- 
glands  are  those  towards  whioh  inflamed  absorbents  may 
inoedy  and  at  which  their  inflammation  culminates  to  its 
Bit  degtet  of  severity,  and  is  almost  invariably  extinguished* 
gland  appears  to  arrest  the  free  progress  of  the  acrid 
lb,  itself  becoming  inflamed.  Sometimes  the  current 
Offcid  Ijmph  through  it  is  completely  stopped;  at  other 
I  it  gives  passage  to  the  lymph,  or  itself  supplies  morbid 
rial  to  the  higher  absorbents  and  the  cii-cnlating  blood. 
I  in  that  case,  however,  the  higher  glands  do  not  inflame  or 
Daim*  Did  they  do  so,  we  should  commonly  see  abdominal 
iWCiQj  peritonitis,  Ac.,  in  primary  syphilis,  and  inflammation 
i  oeck  combined  with  traumatic  suppuration  in  the  armpit, 
hiflammntion  of  a  gland,  which  is  excited  under  these 
Datences^  may  vary  fmm  a  slight  increase  in  its  size  and 
with  some  tenderness,  to  a  degree  of  severity  which 
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issues  in  extensive  suppuration.    The  gland  in  the  former  ( 
may  be  felt  rolling  in  the  tissues,  almost  as  readily  as  in  he 
and  its  tender  and  swollen  state  outlasts  the  inflammation  ( 
the  afferent  lymphatic  vessels  by  a  few  days.     It  may,  ho? 
enlarge  to  twice  or  thrice  its  natural  size,  and  continue  swo 
and  tender  for  two  or  more  weeks.     This  is  especially  notic 
in  the  case  of  a  gland  near  the  femoral  ring ;  the  tende 
tension,  even  surface,  and  position  of  which  sometimes  cause  i| 
when  recently  inflamed,  to  be  mistaken  for  a  strangulated  he 
especially  if  at  flrst  there  should  concur  with  its  inflami 
some  nausea  and  constipation.      Or,  further,  the  gland 
suppurate.     This  event  may  not  ensue  until  a  week  or 
after  the  inflammation  of  the  lymphatic  vessels    has 
away.     It  is  sometimes  indicated  by  a  renewal  or  increase  I 
the  local  pain,  and  by  rigors  and  other  constitutional  sympton 
.But  not  at  all  unfrequently  suppuration  occurs  in  a  glands 
out  any  local  symptoms  which  attract  notice.     The  first ; 
attending  the  inflammation  having  subsided,  a  patient  may  1 
unconscious  of  any  disease  in  his  armpit,  while  matter  to  i 
extent  of  half  a  pint  or  more  may  be  collecting  there 
behind  the  pectoral  muscle.     Suppuration  is  rarely  limited  \ 
the  area  of  the  gland.     The  suppurating  structure  is  rather  i 
loose  areolar  and  adipose  tissue  in  which  the  gland  is  embedd 
and  which  here,  as  elsewhere,  is  observed  to  suppurate  with  \ 
less  degree  of  inflammation  than  that  which  already 
without  exciting  suppuration,  in  the  inflamed  organ.    Al 
connected  with  inflamed  glands  may  therefore  reach  any 
which  their  position  allows  ;  they  are,  for  instance,  prone  to  1 
larger  in  the  loose  tissue  and  spacious  area  of  the  axilla  than  1 
any  other  region  occupied  by  superficial  glands.     The  ma 
discharged  from  them  is  thick  and  well  formed ;  and  affcer  i 
and  any  slough  which  may  have  been  produced  by  the  int 
of  the   infiammation  have  been  evacuated,  the  cavity  do 
Usually   an   abscess   in  the  armpit  or  groin  soon  heals, 
sometimes  when  it  has  buiTowed  far  beneath  the  fascia,  and  ii| 
the  popliteal  space,  the  cure  is  slow. 

Infiammation  and  suppuration  of  the  glands  appear  to 
eliminative  as  regards  the  afferent  lymphatics  and  the  inji] 
distal  parts,  and  protective  as  regards  the  circulating  bio 
During  the  continuance  of  suppuration  in  the  axilla,  the  activiif 
of  inflammation  in  the  distal  parts  subsides,  as  gonorrhoM  i 
often  temporarily  suspended  so  long  as  a  bubo  is  forming  Oi 
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Bcbarging**  On  the  other  hand,  the  poison  which 
Selied  a  gland  by  way  of  the  lymphatics  does  not  pass 
d  it  When,  however,  a  cutaneous  pustular  eruption 
\  oat  on  the  tronk,  or  severe  constitutional  symptoniB,  like 
of  pj-aemia,  arise,  it  is  clear  that  the  morbid  poison  is  not 
d  by  the  gland  in  the  manner  supposed.  Of  the  various 
lieBes  by  which  these  occurrences  may  be  explained,  those 
most  consistent  with  the  anatomy  and  the  other  diseases  of 
Saorbent  system,  which  assij^'-ii  the  pustular  eruption  to  the 
SOKksts  of  minute  cutaneous  l^^mphatics,  and  the  infection 
I  blood  to  the  glandular  suppuration  itself.  In  the  former 
!lie  poisonous  matter  which  is  held  hack  by  the  suppuration 
raes  the  collateral  channels,  and  produces  pustules  wher- 
ii  filters  over  the  vast  area  of  skin  subordinate  to  the 
Ided  glands.  In  the  second  case,  the  matter  from  the 
limit  is  assumed  to  find  a  passage  along  the  efferent 
i-tabes  into  the  blood. 

I  constitutional  symptoms  attending  an  attack  of  acute 
olencitis  are  sometimes  severe*  Rigors,  nausea  and  vomit- 
iieat  of  skin,  thirst,  dryness  and  coating  of  the  tongue, 
Bonstipation,  sleeplessness,  and  considerable  ner\^ou3  agita- 
i^  quick  bounding  pulse,  and  a  feeling  of  languor,  are 
iy  the  severest  accompaniments  of  the  disease.  K  the 
^  -  ^T'hoid,  if  there  be  profuse  foetid  sweats,  severe  mus- 
,  high  excitement,  a  dry  burning  heat  of  skin,  and 
ad  delirium,  the  poison  is  no  longer  limited  within  the 
latic  channels,  but  has  inliltered  the  cellular  tissues,  and 
ainted  the  blood.f  As  the  inflammation  subsides,  and 
suppuration,  a  cutaneous  eruption,  or  fcetid  discharges 
the  bowels,  come  on,  the  general  symptoms  become  those 
laustion, 

I  eases  depicted  in  the  foregoing  description  are  those  of 
bmble  but  of  ordinary  severity.  There  is  much  variety 
HI  iBSpect,  however,  in  different  cases.  There  may  be  a 
pagging  soreness,  with  some  enlargement  and  hardening 
gfauidt  whilst  the  intermediate  lymphatics  between  the 


I 


minoii  «aBTo  morsu  laceaeit,  in  molliorea  decumblt  glandulas, 

saperficiera  prominent;  qiialea  sunt  in^uinalea,  axillare«,  kc, 

dfttur  fpgrotanti,  tumore«  ii,  uti  in  variolic,  Ic^'itiraftm  nanciacuntur 

morboque  naturam  hac  via  exonerant/     (Mead,  de  Curatioiw 
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wound  and  the  ^land  have  either  not  inflamed  or  beenfloGUi 
irritated  that  no  pain  or  inconvenience  had  been  fettinllNft 
A  hard  eoi*d  may  be  felt  beneath  the  skin,  leading  to  a 
swollen  gland,  but  there  may  have  been  no  red  lines,  and 
maybe  no  suppuration.     There  is  sometimes  anaxillaiy 
without  the  previous  occurrence  of  red  lines,  and  the 
may  form  without  oc<3asioning  any  axillary  tenderness. 
times  tlie  track  of  the  absorbents  is  tender  for  a  day  or  n 
before  the  rod  lines   appear,  but  more    commonly  thej 
amongst  the  earlier  symptoms  of  the  inflammation.    In 
case  I  have  seen  red  lines  appear  twice  between  the  wound 
the  armpit.     No  suppui*ation  took  place  in  the  inflamed  gl 
but  a  pustular  erux)tion  over  the  trunk  seemed  to  show 
some  i^oison  which  had  passed  the  gland  was  being  eli 
by  the  skin.     In  another  case  the  absorbents  inflamed 
occasioning  the  linear  redness  on  the  skin,  and  three 
formed  in  the  axilla.     There  was  in  this  case  no  cntuiM 
cniption.     When  suppuration  occurs,  it  most  commonlj 
so  only  in  the  gland ;  but  it  may  take  place  in  the  absoAfl 
track,  without  involving  the  gland,   or  may  affect  both 
vessels  and  the  glands.     In  the  later  progress  of  the 
cases  additional  symptoms  and  pathological  changes  may 
suit  from   particular  constitutional  tendencies  of  the 
Thus  I  have  known  inflammation  of  the  absorbents  of  the 
terminate  in  fatal  acute  oedema  of  the  tongue,  the  absoihfl 
being  infiltmted  from  the  thumb  to  the  submaxillary  gland. 
Simple  traumatic  inflammations  of  the  absorbents  preYsfl 
pai-ticular  localities.     They  are  veiy  much  more  common  in 
arm  and  axilla  than  in  any  other  paints  of  the  body.    A 
obseiTation  has  been  made  respecting  plague,  and  the  reason 
both  cases  ax>x)ears  evident.     The  hand,  from  which  these  i 
flammations  originate,  is  at  once  more  liable  to  injury,  ■■ 
except  the  face,  more  exposed  than  the  rest  of  the  sniflM 
(Jlandular  suppurations  in  the  mesenteric,  lumbar,  and 
chial  glands  are  as  small  as  they  arc  rare,  and  only  some  of  At 
cases  of  iliac  and  pelvic  abscesses  following  upon  partnzititf 
are  to  be  compared  in  extent  with  those  in  the  armpit.    In<* 
situation  glandular  sup^niration  calls  for  an  especial  notice,  nt 
at  the  lower  jjart  of  the  left  side  of  the  neck.    A  severe  aJ 
deeply  seated  acute  abscess  is  apt  to  form  in  that  situation 
and,  as  it  is  bound  dow^l  by  the  fascia3  and  platysma  of  fl* 
region,  it  may  continue  long  without  finding  an  outlet 
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1  great  swelling,  oedema,  tension,  and  pain.     The  root 
Itlie  neck  is  much  raised  by  the   swelling,  and  the  cla%acle 
ijn.     In  ail  tLe  cases  which  I  have  seen,  the  abscess  was 
I  the  left  side  of  the  neck,  involving  the  whole  region  of  the 
flirt  of  the  thoracic  duct,  and  not  extending  into  the 
The  canse  of  these  great  and  severe  suppnrations  is 
obeeure,  and   they  maj  not   always    originate    in 
of  the  lymphatics;  but  sometimes  such  a  mode  of  origin 
ujippear,  and  in  one  of  my  ca^es  an  enlarged  tender  gland 
ribed   as   having  been  fii'st  felt*     It  should  also  be 
ibered  from  how  many  parts  lymphatics  converge  towards 
.  aide  of  the  neck.     This  is  the  only  situation  in  which  I 
known  an  acnte  and  severe  suppuration  subside  without 
i  eztemal  discharge  of  the  pus. 

lation  of  the  lymphatic  glands,  adenitis^  sometimes 
I  alone»  t.e*  withont  any  previous  perceptible  inflammation 
I  afferent  vessels.  It  does  so  after  some  of  the  i'evers  of 
liood«  The  higher  cervical  glands  are  then  very  liable  to 
land  beeome  painful.  Being  in  the  neighbourhood  of  the 
jaw^  tonguBj  and  pharynx,  all  movements  of  these  parts 
I  featfainedy  and  a  good  deal  of  suffi^ring  attends  mastication 
lawallowing*  Such  eases  of  adenitis  follow  scarlatina,  and 
iently  explained  by  the  state  of  the  throat.  These 
^  not  to  be  confounded  with  those  of  true  cynanehe 
An  absorbent  gland  in  the  centre  of  the  parotid 
mflame  as  lymphatics  inflame  elsewhere,  but  its  disease 
I  noi  produce  the  characteristic,  contagious,  and  metastatic 
cammonly  known  by  the  name  of  mumps. 

I  af  infiunied  absorbents. — Many  of  the  ordinary  duties 

expose  persons  to  this  painful  affection ;  aod  it  often 

i  in  circumstances  to  which  busy  msinual  lal3ourers  pay  no 

jft.     Soaking  fresh  cuts  in  Burnett's  fluid,  or  the  appli- 

I  of  collodion  upon  a  small  wound  or  puncture,  or  of  courts 

Qpon  a  longer  wound,  might  avert  many  of  the  attacks 

f  iaAamed  absorbents.*    When  patients  with  wounds  of  any 

are   under  medical   advice,  the  common  precautions  of 

the  wound,  securing  the  proper  action  of  the  purify- 

IS,  and  avoiding  mihealthy  diet,  air,  and  occupations. 


pf4ei)«x^  '^i  smearing  the  hands  with  glycerice  or  oil  before  touching- 
I  fioidi  u  found  to  prevent  the  mischiefs  which  raig'lit  arise  from  absorp* 
i  li  of  great  ralue  at  post-mortem  examinations 
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are  enough  to  preyent  such  attacks.     Upon  the  occnirenoe 
threatening  of  an  inflammation  of  the  absorbent  Tessela, 
wound  may  be  soaked  in  undiluted  sulphurous  acid,  a 
which  I  have  found  to  arrest  suppuration  near  the  finj 
produced  bj  an  animal  poison,  and  already  beginning  to 
the  lymphatics.     The  wound  should  in  all  cases  be  thoroi 
cleansed.     It  should  be  opened,  put  under  a  stream  of 
syringed,  or  soaked  in  a  thoroughly  hot  bath,  as  may  best 
its  form  and  condition.     If  recent,  or  punctured,  it  should 
sucked,  and  then  touched  throughout  with  a  stick  or  pendli 
nitrate  of  silver.      If  flabby,  it  should  be  stimulated  witii^ 
suitable  mineral  lotion.      If  foetid,  it  should  be  wrapped 
solutions  of  Condy's  or  Burnett's  fluid,  or  in  chlorinated  lotioi 
If  sloughy,  it  should  be  covered  with  Peruvian  balsam  and 
poultice  of  linseed  meal,  charcoal,  or  beer-grounds.     Heat  ill 
all  these  cases  grateful  to  the  patient,  and  if  often  changed,  I 
order  to  secure  the  cleansing  of  the  wound,  a  poultice  iq 
generally  be  found  the  best  local  application. 

The  lymphatics  themselves  are  best  treated  by  the  nitrate  i 
silver.  It  should  be  wiped  a  few  times  on  the  moistened  eU 
along  the  red  or  tender  lines.  Care  should  be  taken  not  I 
apply  it  too  freely,  as  the  subcutaneous  inflammation  can  be  I 
effectually  moderated  by  blackening  the  skin  as  by  blisteiq 
it.  After  soaking  and  applying  caustic,  the  surgeon  may  wn 
the  limb  in  cotton  wool,  and  enjoin  complete  rest. 

The  glands  in  the  early  stage  may  not  have  shared  the  ■ 
flammation,  yet  the  nitrate  of  silver  may  be  applied  over  thd 
also,  and  the  use  of  it  should  in  all  cases  be  carried  higher  thi 
the  tenderness  and  redness  of  the  surface.  The  removal  of  i 
further  irritation  from  the  wound,  and  moderating  the  infli^mfiM 
tion  of  the  lymphatic  vessels,  will  in  most,  but  not  all,  cai 
secure  the  patient  from  suppuration  in  and  near  the  glands.  ] 
further  means  appear  requisite  for  this  end,  they  may  be  fow 
in  leeching,  and  the  application  of  ice  or  a  cooling  lotion  to  (1 
surface.  I  have  not,  however,  found  cold  adapted  to  aira 
threatened  suppuration  in  glands.  Heat  is  commonly  moi 
grateful  to  the  patient  than  cold  in  such  cases.  It  may  I 
employed  in  a  bath  or  in  the  form  of  steam.  The  latter  ml 
be  directed  from  the  spout  of  a  kettle  against  the  tense  ai 
painful  part  by  means  of  a  paper  tube.  If  the  inflammati0 
continue,  mercurial  ointment  is  also  useful ;  it  should  be  la* 
not  only  over  the  gland,  but  along  the  track  of  the  previoa 
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Astic  inflammation,  wliich  has  already  indicated  the 
111  cfaamiel  for  absorbed  remedies  to  reach  the  iofiamed 
,  It  may  be  observed,  however,  that  jii  not  a  few  in- 
ra»  wheo  once  the  glands  have  inflamed,  no  treatment 
suppuration t  and  special  attention  must  always  be 
ad  to  them  for  a  week  or  two  alter  the  first  inflamma- 
in  oonseqaence  of  the  occasionally  iDsidions  progress  of 
after  adenitis.  When  aente  ghiudolar  abscesa  is  ad- 
g  to  the  surface,  and  occasioning  miaeh  pain,  it  should 
led.  But  if  there  be  any  reason  against  this  treatment, 
X«lief  to  the  suffering,  and  some  acceleration  of  the 
ig,  are  obtained  by  leeches.  Prom  one  to  three  leeches 
lie  enough  for  this  purpose ;  a  larger  number  would  have 
Beet  of  retarding  and  diffosing  the  suppuration,  la  like 
(T  the  alow  progress  of  a  chronic  abscess  of  glands  may 
bsfis  be  quickened  by  the  application  of  a  small  blister 
lie  piominent  part  of  the  swelling. 

I  treatment  in  the  lymphatic  intlammations  of  convales- 
ia  chiefly  that  which  will  relieve  the  pain  and  guard 
ft  tlia  somewhat  rare  event  of  suppuratiun.  Steam,  fol- 
ly aa  application  of  cotton  wool,  ordinarily  serves  this 
le,  and  pure  air,  without  draught,  is  also  of  much  im- 


mrtfvpkjf  and  atrophy  of  glands. — One  of  the  first  facta 
ned  in  studying  the  lymphatic  system  is,  that  in  disease, 
tSn  more  in  health,  its  condition  varies  with  that  of  the 
i  from  which  its  vessels  spring.  So  far  as  age  defines  the 
ly  of  growth  and  nutrition,  the  glands  vary  with  it.  They 
oportioiiaUy  larger  in  children  than  in  adults,  and  in  these 
in  persons  advanced  in  life.  But  with  premature  emacia- 
t  ollu^r  tissues,  glands  also  waste  before  tlieir  time,  and 
bave  been  found  larger  in  a  well-nourished  woman  at 
f  yean  of  age  than  in  one  who  at  fifty  had  died  exhausted 
rofiic  disease,*  In  wiry,  slender  people  the  glands  are 
and  firm  ;  they  are  succulent  and  large  in  persons  charac- 
d  Irjr  softness  of  tibre,  a  thin  fair  skin,  and  some  embon- 
►  Even  in  the  same  body  the  lymphatics  ditler  fi^om  one 
lar  according  to  the  tissues  with  which  they  are  aasoci- 
structure  or  functional  activity  of  the  primary  organ 
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entailing  some  corresponding  variation  in  the  teitui'^,  the 
and  even  the  number  of  the  subordinate  lymphatics.  There: 
instance^  less  glandular  structure  in  the  course  of  the  absm 
of  one  of  the  lower  extremities  than  of  one  of  the  lung«, 
as  is  the  difference  in  the  bulk  of  those  parts.  The  larg 
all  the  absorbent  vessels  are  those  found  in  connection  in 
uterus  at  the  period  of  partiirition.  And  as  in  size  and  m 
so  are  there  differences  in  the  texture  of  various  lympl 
'  The  glands  of  the  thigh  or  arm  will  sustain  a  large  colo 
mercury  without  bursting ;  whilst  the  glands  on  the  raest 
or  on  the  lumbar  vertebne,  easily  burst/  For  *  these  h 
semble  the  viscera  of  the  abdomen  and  thorax,  whose  i 
is  much  more  delicate  and  tender  than  that  of  the  e; 
muscles/'***  M 

The  transition  is  imperceptible  from  an  hypertrophy  ortl 
ment  of  glands,  which  corresponds  with  the  state  of  the  1 
to  one  which  ia  strictly  morbid ;  and  in  practice  it  is  seai 
be  defined.  A  general  fulness  of  all  the  glands  concurs  i 
persons  with  ricket-s,  a  large  brain,  and  a  hypertrophied< 
gland.  In  other  cases,  the  large  succulent  glands,  which  a 
with  in  children  of  soft  loose  fibre^  seem  readily  to  rece; 
yellow  deposit  of  actual  disease.  There  is  also  a  elasa  of  c 
enlargements  of  the  glands^  which  are  occasioned  by  no  tn 
inflammation  of  the  afferent  lymphatics,  and  are  attended 
pain,  and  but  i-ai-e  liability  to  suppuration.  They  havi 
described  by  Dr.  Hodgkin  in  the  Medico-ChimrgUai  Ti 
^wwwf,  voh  xvii-  The  specimens  preserved  in  Guy's  H 
Museum  are  of  very  large  size,  one  gland  alone  being 
inches  or  more  in  length.  They  are  smooth,  uninflam? 
entirely  free  from  scrolnlous  deposit.  They  are  said  U 
been  of  semi-cartilaginous  hardness,  and,  on  section,  pal 
form^  non-vascular,  and  slightly  translucent.  They  were  ol 
almost  universally  throughout  the  body,  and  aceompanie 
an  enlargement  of  similar  appearance  in  the  spleen. 
occiu-red  both  in  children  and  in  middle  life,  and  they 
fatal  by  anaemia  and  exhaustion.  Their  microscopic  chi 
ia  that  of  glandular  tissue,  with  excess  of  the  nuclear  el 
(See  the  drawing  of  lymphoma  in  vol.  i,  plate  i.  fi( 
Sometimes  a  single  gland  is  thus  enlarged,  and  its  1 
is  so  loose  as  almost  to  fluctuate.     Such  glands,  as. 


♦  Cruitshftixk,  On  the  Absm-hettts,  p.  71. 
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ffhidi  are  plainly  strumous,  may  by  mere  bulk  occasion 
ftoiiTenience  wben  lying  near  ducts,  vessels,  and  nerves. 
IAa8  been  attributed  to  their  encroachment  on  the 
iL  I  have  seen  a  case  thus  fatal  at  seven  years  of 
Hide  of  the  neck  being  greatly  swollen  with  clustered 
^f  large  size,  which  extended  into  the  raediastina, 
le  Imig  and  chest  on  the  same  side  being  diminished. 
Iteaence  in  the  pelvis  is  said  to  be  capable  of  interfering 
irtnrition,  and  when  pressing  on  the  trachea  they  have 
ned  so  much  distress  that  the  subcutaneous  division  of 
no-maatoid  has  been  thought  advisable  to  relieve  the 

k these  cases  are  excepted,  and  those  which  are  referred 
Sr  porta  of  this  essay,  there  are  few  slow  enlargements 
mds  left  which  can  be  assigned  to  mere  chronic  inflam- 
■  Some  sach  cases,  however,  inasmuch  as  they  3  ield  to 
merconal  course,  are  assumed  to  be  of  that  nature.  The 
^  need  be  very  clear  which  could  admit  of  such  treat- 
Brt  the  fact  of  its  occurrence  justifies  the  treatment  in 
Hch  are  unmarked  by  constitutional  disease,  or  which 
^ieldto  the  milder  measures  recommended  for  the  treat- 
^tfdofula.  The  mercury  should  be  prescribed  in  small 
■i  be  combined  with  some  tonic.  Quinine  and  calomel, 
Eiaride  of  mercury  in  decoction  of  bark,  the  biniodide  of 
the  form  of  a  pill,  and  calumba,  cascarilla,  quassia, 
-any  such  combinations  may  be  adopted.  Dr, 
disposed  to  rely  on  the  use  of  liquor  potassie  iu  the 
it  of  the  cases  which  he  described,  but  he  had  no 
It  J  of  testing  the  remedy.  The  state  of  the  glands  in 
^TUsketa  rarely  rises  into  ioiportance  as  compared  with 
■r  diaeaae.  When  it  dues  so,  it  is  chiefly  on  account  of 
Bw>ii  taking  place  in  them,  ivith  every  indication  of 
D01U  character.  Local  treatment  may  go  on  at  the 
time ;  ointments  or  washes  of  lead,  iodine,  opium,  or  of 
lationa  of  these  remedies,  being  continuously  applied. 
m  are  to  be  avoided  in  glandular  inflammations.  They 
ftrOj  irritate  the  lymphatic  vessels  of  the  skin,  and  tend 
mws,te,  rather  than  moderate,  an  existing  inflammation. 
hen  plaster  left  constantly  on  the  surface  is  more  elfec- 
fedncing  t^e  swelling,  and  it  may  be  medicated  in  any 
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manner  suitable  to  tHe   case ;   the.  rarions  emplaatra  of  \ 
Pharmacopceia  affording  choice  enough  for  that  purpose. 

Strumous  Maease  in  the  lymphaiics  having  been  selected! 
trate  the  subject  of  Scbofula,  it  will  not  be  necessary  to  i 
in  this  place  so  much  of  the  description  of  the  glandular  < 
as  was  required  for  the  general  article  on  that  subject  {fi 
p.  307),     It  may  be  observed  that  the  new  use  of  the' 
struma  by  Professor  Virchow,  to  signify  bronchocele, 
renal,  and  pituitary  disease,  is  not  here  adopted. 

Strumous  disease  may  occur  in  glands  with  the  inflan 
which  often  succeeds  the  eruptive  fevers  of  childhood  audj 
Measles,  varicella,  scarlatina,  &c,,  are  not  uncommonly  fd 
by  an  enlargement  of  the  cervical  glands,  which  may 
chronic,  and   assume   the   characters   and   course  of  sti 
Scrofula  may  also  originate  in  ghinds,  upon  some  irritation  j 
disease  of  the  tissue  or  organ  with  which  they  are  coud 
It  appears  to  be  produced  in  the  ordinary  way  of  infla 
of  lyiupliaties,  but  to  be  modified  by  the  state  of  the  const 
in  which  it  occurs.     Sometimes  an  injury,  far  more  freque 
slight  chronic  a,ilment  in  the  skin,  occasions  an  enlargeme 
a  gland  or  glands,  the  deposition  of  strumous  matter  in  it^  i 
subsequent  chai^acteristic  softeuing,  which  can  hardly  be  i 
scribed   as   suppuration.     Many  enlargements   of  the 
glands  may  thus  be  traced  to  eruptions  on  the  scalp ;  son 
inflammation  or  suppuration  of  the  ear ;  others  to  the  ir 
of  decayed  teeth.  Again,  there  are  affections  of  the  gland 
sti*uma,  traceable  to  primary  disease  of  the  sauie  nature  in  I 
organ  to  which  the  glands  are  subordinate.     Scrofula  is 
repeated,  after  the  manner  of  cancer,  in  the  spermatic  and] 
bar  glands  froui  tubercle  in  the  testis ;  and,  like  cancer, 
will  increase  in  the  absorbents,  and  prove  fatal  after  the  i 
pation  of  the  organ  which  was  primarily  diseased.     Brou 
glands  are  often  tuberculous  in  correspondence  with  the  la 
a  gland  over  the  masseter  with  the  blear  eye,  or  strumous  1 
tudo,  &c. 

But  there  are  not  wanting  cases  in  wldch  a  primary  i 
for  the  disease  in  the  glands  cannot  be  discovered,  and  in  ^ 
the  cause  may  be  some  chronic  and  imdefined  fault  in  theniQ 
tion  of  the  tissues.     For  whilst,  in  some  instances,  only  i 
bronchial  glands  are  tuberculous,  there  are  others  in  which  i 
only  are  exempt  from  the  disease.     Some  patients  have  onlji 
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nt  of  the  lacteal  glands,  the  lymphatics  being  erery- 
al ;  Id  others  the  disease  is  entirely  liniited  to  tlie 
[>rbents,  those  of  the  bowels  being  healthy.     Softie 
un,  hare  a  universal  disease  of  the  glands.  In  these 
|p,  the  extensive  disease  can  only  be  supposed  to  arise 
Dneiul  cause,  as  distinguished  from  a  local  irritation. 
dme^04%is  of  strumous  disease  of  glands  is  rarely  difficult. 
rly  stage  of  their  slow  enlargement  thoy  may  in  the 
itate  the  firm  nodular  glands  wliich  are  becomiDg  can- 
id  for  some  time  be  difficult  to  distinguish  in  women 
fnlous  in  youth,  are  at  the  age  liable  to  mammary  caii- 
progfreas  of  the  disease  clears  up  tlie  doubt.     The 
1,  movable,  tuberous  masses  of  strumous  glands 
ck,  axilla,  or  groin,  can  be  always  recognised  to  be 
and  there  is  but  one  other  disease  which  is  liable  t^ 
ided  with  them.     Medullary  cancer  sometimes  grows 
ads  and  to  a  large  size,  and  forms  a  cluster  in  the 
yse  of  scrofulous  nature.    But  glandular  medullaiy 
at  a  distinctive  recognisabte  primary  growth  is  ex- 
&,  and  in  the  presence  of  such  a  growth  the  difficulty 
could   not  occur.     In  the  few  instances  in  which 
liappen  in  glands  alone,  it   may  at  tirst  be  but  un- 
[  distinguished  from  strumous  disease,  by  its  more  rapid 
less  isolable  and  softer  lobes,  its  elastieit}*,  and  some- 
electric  pain.     The  bite  progT«;iS8  of  the  cancer  to 
livid   elastic   protuberances,    and  fungous   bleeding 
plainly  distijict  from  the  slow  enlargement,  the 
durations,  and  the  fiaky  puriform  discharges  of  the 
lOur.     But  little  assistance  can  be  derived  from 
ie  patient,  as  the  majority,  both  of  strumous  and 
diseases  of  glands,  occur  before  puberty*     A  single 
gland  is  liable  to  he  confounded  with  a  hydatid  or 
cially  when  it  has  suppurated,  and  has  remained  long 
The  distinction  can  only  be  drawn  by  the  history 
?,  the  appearance  of  the  patient,  and  dexterous  difc- 
of  the  shape  of  the  tumour  or  of  some  remaining 
gland. 

ition  of  strumous  glands^  though  commonly  alow 
is  occasionally  acute,  copious^  and  attended  with 
ion  and  weakening  of  the  patient.     This  seems  to 
Iralarly  the  case  with  strumous  glandular  abscesses  in 
wliich  sometimes  equal  the  largest  orange,  and  di*- 
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charge  aa  jnueli  as  ttr^e-qnarters  of  a  pint  of  muddy,  ill-fona 
pus,  mixed  with  large  quantities  of  yellow  scrofulous  flak) 
Even  when  opeoed  comparatively  early,  or  while  yet  formiii 
these  acute  strumoua  abscesses  are  attended  with  hectic,  ani 
general  debility  not  less  severe  than  that  which  aecompamesl 
softening  of  tubercle  in  the  lung. 

Far  more  commonly  the  abscesses  connected  with  scrofiik 
glands  are  remarkable  for  their  slow  progress,  the  occasiai 
variations  in  their  condition,  their  rather  frequent  spontanea 
removal,  their  feeble  efforts  at  repair,  their  burromng,  I 
sometimes  for  the  copious  and  even  fatal  hEemorrhage  wh 
they  occasion.  They  appear  to  be  formed  outride  the  gkl 
and  to  have  therefore  one  part  of  their  surface,  viz.  the  gki 
in  a  state  of  disease.  The  matter  in  tliem  is  not  pure  pua, 
once  the  effect  and  cause  of  vigorous  inflammation  in  the  tisa 
around  it,  but  yellow  tuberculous  lymph,  and  a  serum  so  t 
and  slightly  cloudy  as  to  suggest  that  it  may  be  but  lymph  fi 
lymph-tubes  and  cavities  in  the  gland.  Sometimes  the  uhm 
becomes  flaccid,  from  a  pai^t  of  its  contents  being  absorbed 
removed  by  the  way  of  the  lymphatic  vessels ;  and  some||l 
the  fluid  part  entirely  disappears,  leaving  only  the  solid  jflfl 
material  behind  to  shrink,  and  after  a  long  period  to  beoo 
cretaceous.  A  strumous  abscess  rarely  points;  it  geneni 
widely  undermines  and  destroys  the  healthy  skin  which  cof 
it ;  it  burrows  also  among  the  areolar  tissues,  which,  as 
been  said,  do  not  resent  its  encroachment,  or  enclose  tt  ) 
compact  dam  of  lymph.  The  opening  of  such  an  abscess,  tin 
fore,  is  but  the  opening  of  one  poiiion  of  a  sinuous  canal, 
its  deeper  parts  it  may  extend  to  the  vicinity  of  large  bW 
vessels,  and  disastrous  results  may  ensue.  The  internal  jagu 
vein  is  sometimes  obliterated  and  contracted  near  such 
abscess;  two  or  three  inches  of  it  may  be  entirely  removed,! 
its  upper  and  lower  orifices  plugged  with  lymph.  Arteries' 
soch  circumstances,  on  the  contrary,  may  ulcerate  ;  and  nO* 
few  cases  are  on  record  in  which  large  quantities  of  artei 
blood  have  poured  from  strumous  ulcers,  involving  the  intaii 
carotid.  Mr,  Syme  met  with  such  a  case,  in  which  the  hsemc 
rhage  issued  repeatedly,  and  even  after  the  ligature  of  tie  tnia 
vessel,  from  an  abscess  beneath  the  ear,  but  was  finally  stoppfl 
My  colleague,  Mr,  De  Morgan,  tied  the  common  carotid  for  pi 
fuse  arterial  htemorrhage  from  the  tonsil  in  a  case  of  stramd 
disease  of  the  higher  cervical  glands.     The  patient  rapidly  H 
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leoovered  from  phtliisical  as  well  as  the  local  stmmoua 

under  which  he  had  beeu  labouring. 

ir^tUmeni  of  Bcrofulou^  glands  is  in  great  part  conatitn- 

The  disi^ae  being  of  slow   growth,  and  based  upon 

impairment  of  the  general  notrition,  a  rapid  improYe* 

18  aut  to  be  expected,  and  the  measures  adopted  must  be 

laoo^ly  persevered  in  for  a  long  period.  When  it  is  remem- 

too,  that  in  some  instances  external  glandular  has  been 

red  to  alternate  with  the  far  more  perilous  tnbercular  dia- 

!  of  tlie  loi^gs,  and  that  in  Yery  maDy  cases  the  supervention 

^tli0  latter  disease  upon  the  former  is  fatal,  it  will  be  seen 

» tmproTeiDent  of  the  health  is  rather  to  be  desired  than  the 

I  removal  of  local  disease.    Good  air,  uutritioua  food,  ample 

[cheerful  exercise,  act  imperceptibly  but  continuously  upon 

tqrBtein,  and  supply  the  best  means  of  reducing,  as  the  con- 

infloencea  do  of  originating,  scroiula^     If,  therefore,  the 

removal  of  the  disease  and  its  cause  is  to  be  accom- 

tlie^e  advantages  must  not  be  supplied  for  a  short  time 

n  the  citizen  should  take  up  his  residence  in  the  country, 

ig  high  lands  or  the  eastern  sea-coast  of  our  island,  in 

tftuamer ;  and  either  retumiog  to  the  comforts  of  town  or 

Is  wmrm  locality  for  the  winter.     It  is  an  error  to  prefer  mUd 

clixnates.     Provided  the  chest  be  still  sound,  it  is  sur- 

to  observe  the  rapid  improvement  of  scrofulous  sores 

Sffdltngs,  and  the  high   standard  of  health   and   bodily 

>iir  which  is  obtained  by  a  temporary  residence  at  Margate, 

\  of  phthisis  are  at  all  times  injured  there. 

medicinal  management  of  strumous  glands  is  amply 
in  the  essay  on  Scrofula,  vol.  i.  pp.  373  et  seq, 
!  acttte  suppurations  of  struma  need  early  evacuation  by 
knife,  as  much  as  other  abscesses ;  and  in  order  to  avoid 
dnun  upon  the  patient's  strength  which  they  cause,  they 
be  carefully  syringed  out  and  dressed  with  lotions  of 
carbolic  or  sulphurous  acid,  with  iodine,  or  with  solu- 
q(  silver,  copper,  or  zinc,  and  then  accurately  bandaged 
Mtnpressed.  Theii*  discharges,  in  fact,  must  be  lessened 
as  is  consistent  with  the  necessary  expidsiou  of  their 
contents  and  walls.  The  patient  wUl  require 
food  and  stimulants  from  the  first. 
Is  respect  to  the  treatment  of  chronic  strumous  abscesses, 
oeed  be  added  to  the  general  remarks  made  in  the  essays 
I  Afiscsa^  aJid  Scbofula.    It  should  not  be  forgotten  that  some 
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such  collections  of  ill-formed  pus,  are  reabsorbed.  An  abtoea; 
advancing  to  the  surface  without  actually  pointing,  maybe 
opened  and  freely  and  repeatedly  syringed  out.  Tlie  pnnctom 
may  then  be  closed  and  the  cavity  compressed,  with  the  hope 
of  its  walls  cohering.  This  is  most  likely  if  at  the  same  tiMi 
the  plan  of  Mr.  De  Morgan  be  carried  out,  and  the  pyogeme 
surface  be  destroyed  with  a  solution  of  thirty  or  forty  gniol 
of  chloride  of  zinc  in  an  ounce  of  water,  and  then  stripped  of 
with  the  finger.  When  the  abscess  has  widely  undermined  tttf 
integument,  the  attenuated  skin  is  often  incapable  of  recoraj. 
It  becomes  livid,  opens,  and  verj'  slowly  ulcerates.  Its  presenee 
interferes  with  the  free  discharge  of  the  matter,  and  preTenli 
the  cicatrisation  of  the  abscess.  Very  much  time  is  saved  nl 
unsightliness  spared  by  the  application  of  caustic  to  the  whoh 
integument  so  thinned,  as  upon  the  separation  of  the  sbogli 
the  base  of  the  abscess  is  freely  exposed,  and  its  margin  is  ufr 
state  to  cicatrise.  Some  sinuses,  which  undermine  the  ikiii 
need  to  be  laid  open  by  the  knife  in  their  whole  extent  or 
at  suitable  intervals  by  limited  applications  of  caustic  Tb 
majority  of  such  cases  will  then  heal  under  pressure.  Othai 
will  close  if  injected  with  iodide  of  starch,  or  if  that  substuoi 
be  introduced  into  them  by  powdering  it  on  a  seton  tbeel 
In  a  few  persons,  however,  perhaps  including  some  miln- 
gerers,  no  surgical  treatment  whatever  secures  the  donn 
of  these  burrowing  fistulous  ulcers.  They  may  be  slit  opei, 
cauterised,  injected,  pared  along  their  edges  and  to  their  taj 
extremities ;  yet  they  will  burrow  still.  Nothing  but  isaf 
the  nearest  joint,  a  change  of  residence,  or  great  improveiMrt 
in  the  general  health,  i)rovcs  successful.  Massive  and  projecting 
strumous  glands,  the  presence  of  which  retards  or  prewnb 
healing  of  the  abscess,  may  be  destroyed  by  piercing  themiriBi 
sharp  sticks  of  caustic.  Upon  the  exi)ulsion  of  the  slough, sni 
sores  become  level,  and  may  heal. 

Lymphatics  in  sifphilis. — The  actions  of  the  lymphatics  wta 
infected  with  syphilis  supply  an  important  part  of  the  genenl 
doctrines  of  that  disease,  and  have  been  amply  described  in  Mr* 
Lee's  essay  (vol.  i.). 

Lymphatics  in  gtmorrhoea. — The  lymphatics  in  this  diseiK 
sometimes  share  in  the  intensity  of  the  local  inflammation. 
The  penis  may  be  covered  with  red  lines,  and  the  ingoinal 
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mds  mflame  and  suppurate  on  one  or  on  both  sides.     Tiiis 
subject  will  be  found  treated  in  the  essay  onGoNOEUHCEA, 

hyw^phniirs  in  cancer, — For  facts  connected  with  cancer  in  the 
reference  may  be  made  to  the  essay  on  that  subject  in 
L     Some  additional  remarks  bearing  on  diag;nogis  will  be 
in  the  section  upon  the  state  of  the  glmuh  in  imiocent 

Ihs  mbeorbent  gland  infected  with  cancer  may  contain  the 
l^peat  speck  of  the  disease.  I  have  found  under  the  micro- 
pe  in  epithelioma  a  single  small  spot  of  characteristic  cella 
1^  wkole  6eld  of  perfectly  healthy  ghmdnlar  structures*  But 
entirely  ceases  to  be  a  gland  at  alL  The  whole  stnacture 
replaced  by  cancer-  In  certain  situations  the  disease  extends 
mU  adjoining  tissues,  and  involves  and  destroys  all  the  glands 
the  region.  Secondary  cancers  in  the  groin,  for  example, 
owing  primary  disease  of  the  penis  or  vulva,  may  thus 
serminate  all  the  inguinal  lymphatic  system,  and,  when  they 
aerate,  may  give  an  outlet  for  a  copious  discharge  of  lymph. 
such  a  case  there  may  be  not  only  considerable  oedema  of 
foot  and  genital  organs,  due  to  the  hindered  circulation 
Hhe  lymph,  but  a  wasting  also,  and  in  one  instance  an  almost 
plete  conversion  into  fat  of  glands  in  the  lumbar  region, 
if  their  function  had  been  lessened  or  abolished  by  the 
n  of  the  lower  limb.  Far  more  commonly  the  rule 
that  cancer  reproduced  in  the  lymphatics  becomes 
throughout  the  system. 
Otacer  of  the  lymphatic  glands  is  rarely  difficult  to  recog- 
8ome  primary  tumour  claims  the  chief  attention,  and 
l«rmines  the  nature  of  tlie  secondary  affection.  When  the 
mdnlar  disease  so  far  exceeds  that  of  the  primary  tissue  us 
be  first  observed,  it  may  be  distinguished  to  be  scirrhous, 
metimes  by  the  contracted  shot-like  tumours  to  which  the 
are  first  reduced,  sometimes  by  their  being  enlarged, 
QMlimes  by  their  being  clustered  together  into  an  irregular 
The  characteristic  hardness  of  scirrhus  is  more  com- 
ioljr  noticed  in  the  first  case,  since,  when  scin^hus  occupies 
it  a  part  of  a  gland,  the  remainder  of  it  may  swell  and  cause 
whole  to  feel  comparatively  soft ;  and  when  it  occupies  one 
SKire  entire  glands  and  grows  beyond  them,  the  wliole  tumoor 
fkiDj  only  so  long  as  degenerative  softening  in  it  is  delayecl* 
Um  diattnctions  of  encephaloid  cancer  of  glands  are  stated  at 
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p.  341,  and  those  of  tlie  epithelial  form  of  the  disease  ietoU. 
p.  572. 

The  first  occurrence  of  cancer  in  a  gland  maj  tate  place 
qoiekly  or  late  after  the  formation  of  the  primary  tumour. 
Bome  instances  the  secondary  disease  is  even  observed  first;  in 
others,  the  lymphatics  escape  infection  altogether.  Upon  wlial 
these  various  facts  depend  is  not  known,  but  it  is  interesting  tQ 
observe  th^it  they  have  their  parallel  in  the  pathological  action 
of  the  lymphatics  after  the  insertion  of  a  poison  into  the  hoi] 
Sometimes  they  inflame  with  great  rapidity,  and  sometime 
they  are  not  affected  at  all.  Sometimes  their  inflammation 
delayed,  and  in  the  case  of  the  inoculation  of  small-pox  it  is » 
until  the  seventh  day  that  the  glands  inflame.  The  advance  o 
cancer  to  the  glands,  and  its  eommeneement  in  them,  are  almoall 
invariably  unnoticed  ;  but  in  one  case  of  primary  and  still 
ulcerated  cancer  of  the  hand,  the  absorbents  were  first  afiecb 
with  inflammation,  red  lines  suddenly  arising  on  the  skin, 
a  gland  enlarging,  which  soon  assumed  the  character  of  cancel 
The  patient  was  a  well-grown  wooianly  girl  of  fourteen, 
the  disease  of  medullary  nature,  and  extremely  rapid  in 
progress. 

When  once  established  in  a  gland,  cancer  usually  pursues  it 
course  like  any  other  secondary  tumoui*.  It  may  attain  a 
moderate  or  a  vast  size  ;  it  may  be  stationary,  or  may  witherj 
it  may  appear  dependent  or  independent  on  the  primary  growli 
or  on  the  groT^i^h  of  other  tumours  in  the  body.  These  &s 
are  sufficiently  stated  in  the  article  on  Cauceb.  It  may 
added,  that  no  cases  of  an  universal  tainting  of  the  lymphati 
system  with  cancer  are  observed,  as  is  sometimes  the  case  wit 
tubercle*  Cancer  appears  to  travel  along  the  absorbeots  in 
mamier  which  is  explicable  by  the  anatomical  arrangemente  (H 
those  vessels,  and  not  to  affect  the  system  as  a  whole, 

Ths  glnnda  in  inTWcent  diseaMs, — Lymphatics  appear  to  hfti 
no  special  relation  to  the  functions  of  the  several  parts  wi 
which  they  are  connected.  Organs  having  only  blood-v< 
and  those  provided  also  with  an  excretory  duct,  equally  posaei 
a  system  of  absorbents.  The  glands  may  therefore  be  said  to  h 
appended  to  the  tissues,  as  such,  and  may  be  expected  to  varj 
with  those  tissues  in  their  condition.  That  they  do  thus  var 
within  the  limits  of  health  has  been  already  stated  in  the  sectio* 
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of^latuls  ;  and  the  protabilitj  is  that  they  are 

altered  by  every  morbid  variation  in  the  condition 

<* 

Ice,  however,  such  morbid  variations  are  not  appreci- 

less  they  cause  a  change  in  the  size,  form,  or  density  of 

So  far  as  surgery  is  concerned,  glands  not  appreci- 

cted  pass  for  bein*^  healthy. 

iportance  of  the  question  as  to  the  state  of  the  g:land8 

diseases  is  shown  by  the  j^eneral  fact  already  alleged 

keir  implication  in  cancer,  in  contrast  with  their  relation 

^urs  which  may  be  classed  as  not  malignant.     Although 

csonimencement  of  cancerous  growths  the   glands  are 

k affected,  yet  they  are  sometimes  both  early  and  most 
jrely  diseased,  and  at  some  period  before  death  they  are 
always  invaded.  Even  the  bony  substance  of  osteoid 
Itodaced  in  the  glands.  An  aflection  of  the  lymphatics  by 
bmocent  tumour,  on  the  contnLTj^  in  the  same  sense  in 
b  they  are  involved  in  cancer,  is  veiy  rare,  probably  as  rare 
etBe  of  glands  unaffected  in  that  disease.  They  may 
fbe  enlarged  in  connection  with  an  innocent  tumour,  but 
luse  irritation  of  the  skin  or  ulceration  likewise  exists. 
Jargement  is  a  transient  inflammatory  swelling,  not  a 
IctioQ  of  the  primary  disease  in  the  gland,  and  is  no 
be  ascribed  to  the  presence  of  the  tumour  than  if  none 

ig  such  cases,  I  may  enumerate  the  following  diseases 
blj  no  appreciable  affection  of  the  lymphatics  is  observed : 
pie  hypertrophies  of  any  organ  or  part,  and  all  tumours 
present  some  likeness  to  the  structure  in  which  they  are 
Fibniius  tumours  of  the  uterus  and  prostate,  there- 
nacous  polypi,  ckronic    mammary   tumours,  cutaneous 
ingB  and  raollusca,  adipose  tumours,  and  exostoses,  with 
owihs  of  the  same  character,  are  unattended  by  the 
Dent  or  repetition  of  the  disease  in  the  glands.     If  cysts 
|d  oo-exist  with  malignant  tumours,  the  glands  may  be 
with  cancer;   but  cysts,  as  such,   and  cysto-sareoma, 
er  followed  by  corresponding  disease  of  the  lymphatics. 
Dt  is  observed  in  the  ovary,  the  os  uteri,  the  kidney,  the 
structures,    the    spermatic   cord,  sometimes  in 
,  and,  wliat  is  of  the  greatest  practical  importance,  always 
I  breast. 
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My  eoUeajnt©  ^Ir.  Tie  MmrgAn  •  hsd  under  his  care  a  raiddle-^ed  womin, 
who*G  left  breast  wa«  th*?  seat  of  an  enormous  innocent  tUTDour,  nnd  the  i 
«>f  a  well-marked  scirrliou.s  growth.  The  former  tumour,  gmwing  rapiiilyil 
threatening  the  patient  witli  speedy  di'wth,  wa«  removed,  and  was  found  Ifl  bs 
mixed  cystic  nud  adenoid^  copiously  jnHltered  with  colla  and  nuclei.  The  i 
axillary  glands  wert?  extensively  cancerous  ;  yet  even  with  cancer  thu«  ( 
in  the  body  elsewhere,  the  gl&uds  in  the  left  axilla  were  healthy. 

Some  tumours,  composed  of  structures  unlike  the  pa 
wMch  they  grow,  are  not  attended  by  disease  of  the  same  kinJ 
in  the  glands.     An  enchondroma  of  the  femur  which  I  observed, 
though  of  vast  size  and  fatal  to  life,  was  entirely  limited  to  th^ 
bone.     In  the  ischium  also  a  cartilag^inons  tumour  has 
known  to  be  unattended  by   lymphatic  disease, t     The 
fact  is  commonly  noticed  in  the  enehondromata  which 
in  the  fingers  and  the  parotid  region.     Mr.  Paget  met  with  an] 
exception   to  this  rule  of  exemption  of  the  lymphatics  from  I 
eecondary  cartilaginous  infectiouj,  in  a  case  of  enchondroma  of  j 
the  testis. 

Tortuoim  large  vosscLs  in  the  cord  were  found  tc>  be  Ulled  with  adherent  &i|* 
ment^  of  cartilapre,  and  to  lead  to  enlarged  glands,  and  to  a  cartilaginous  tumMir  I 
of  the  size  of  an  e^^^  adjoining  the  inferior  cava.  An  outgrowth  of  cftrtili|lJ 
protruded  from  this  tumour  into  the  vein»  and  cartilage^  carried  perhap§  by  tU  I 
Tenoua  blotxl,  was  found  in  the  pulmonary  ttiteriea  (Medteo-C/tiryrf/ical  TVwu^l 
octiotts,  vol  xxxviii.  p.  247),  See  also  vol.  i.  p.  533  of  the  present  work, Ml 
observations  by  Virchow  and  De  Morgan  on  the  same  subject. | 

Fibrous,  fibro-cellular,  and  fibro-nucleated  tumours,  do 
affect  the  glands ;  but  when,  though  not  adopting  the  structnwl 
of  malignant  disease,  they  assume  ita  clinical  character,  thej 
may  in  their  dissemination  involve  the  glands.  Of  myeloid  | 
tttmours  of  bone,  it  is  probably  too  much  to  assert  that  glan- 
dular disease  is  never  a  part  of  their  natural  progress,  sincei  j 
like  medullary  cancers,  they  are  often  amputated  before  ttoj 
period  at  which  the  lymphatics  woxdd  be  involved,  J  hiiTe,  ^ 
however,  seen  the  glands  still  healthy  in  a  case  of  recurreDt , 
myeloid,  after  amputation  of  the  thigh  by  Mr,  Le  Gros  Clark.  I 
Chronic  abscesses  in  the  substance  of  organs,  such  as  aiBJ 


•  Paihoimnrnl  TramtiHiomj  1808,  p.  394, 

t  Bennett,  On  Chneroidf  p.  110. 

I  *  M.  Velpeau  a  pr^rent^  a  I'Acad^mie  de  M^ecine  (prance  dn  2SjiijDii* 
1824)  un  enet^phaloide  du  testiciilei  avee  des  train^ea  cancereu9Ga  le  lon^^* 
cordon  spermntique,  et  un  caillot  d'apparcnce  fibrineuse  dans  la  veine  cort>^ 
qujftre  travera  de  doigt  environ  au-desi*us  de  la  naii^sance  den  deux  veines  tlinqw'*' 
Le  caillot  i^tait  fornit'u  de  matiere  eaci^phaloide  nou  ramollie.' — Kuhn,  6'tfatf*  ' 
fti^dimk^  29  juin  18UL 
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tunes  oonfoimded  with  more  important  tumours,  do  not 
ion  an  enlargement  of  the  glands.  An  hydatid  cyst  may 
ivered  with  extremely  large  IjTiiphatic  vessels,  yet  occasion 
ifiense  of  the  subordinate  glands.  In  an  instance  of  a 
tir  in  or  near  the  female  breast,  which  contained  echino- 
j  and  which  had  been  suspected  to  be  of  malignant  nature, 
rlands  were  entirely  free  from  disease.  A  considerable 
gement  of  the  inguinal  glands  took  place  in  the  courae  of 
e  of  extremely  rough  osteo-arthritis  of  the  hip-joint,  and 
attended  with  cedema  of  the  limb.  The  int^^rcurrent  glan- 
'  affection  subsided  during  prolonged  rest.  In  snch  a  case 
Hatherley'sjjthe  shoulder-joint  was  affected,  and  enlarged 
k  in  the  neck  for  a  considerable  time  simulated  a  sub- 
in  aneurism. 

Bmia  is  not  necessarily  attended  with  inflammation  of  lym- 
iCB^  but  there  are  a  few  general  diseases  in  which  those  parts 
ULTe*  These  only  of  them,  in  addition  to  those  which  Ibrm 
ubjects  of  the  present  essay,  may  be  mentioned :  variola, 
typhus,  plague,  hydrophobia,  glanders,  and  farcy,  I 
Id  a  few  remarks  upon  ulcers  and  erysij>elas, 
. — ^The  glands  above  old  ulcers  are  often  found  enlarged, 
some  occasions,  tender ;  but  they  rarely  need  attention, 
if  anything,  is  known  of  the  results  to  the  glands 
'onic  ulcers  of  the  bowel  or  utenis.  Wlien  an  ulcer, 
',  ]£  situated  near  or  connected  with  any  form  of  tumour, 
it  of  the  glands,  though  only  such  as  may  attend  any 
1,  may  give  to  the  case  the  semblance  of  cancer.     No 

Pas  to  the  cancerous  nature  of  such  an  ulcer  should 
upon  the  ground  of  co-existent  disease  of  the  glands, 
Bering  the  amount  of  irritation  of  skin,  and  the 
le  ulceration.  By  rest,  a  proper  posture  of  the 
part,  and  appropriate  soothing  or  other  treatment, 
glands  will  often  subside,  I  have  known  this  to 
hen  ihe  ulcer  existed  over  a  vast  cysto-sarcoma  of  the 
brettflt^  and  even  when  the  primal  irritation  was  an 
state  of  common  carcinoma  of  the  mamma.  On  the 
id,  cancer  does  sometimes  come  on  in  a  chronic  ulcer, 
produces  a  very  great  enlargement  of  the  glands, 
— The  exanthemata  which  extend  over  the  whole 
pmiieot  of  the  body,  as  scarlatina  and  rubeola,  do  not  per- 
ibly  affect  the  lymphatics  ;  but  almost  all  limited  inflamma- 
the  skin  are  accompanied  with  some  degree  of  tenderness 
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or  painful  enlargement  of  the  glands  of  the  part.  After  bligi^rs, 
upon  the  irritation  arising  from  many  surgieal  applications  Ui 
the  skin,  in  urticaria,  in  the  cutaneous  inflammation  foUomua 
an  ordinal^  bruise,  it  is  often  met  with,  but  it  is  most  frequent 
in  erysipelua.  When  that  disease  arises  on  unbroken  skin, 
adenitis  is  an  early,  although  a  slight,  symptom,  and  Utlk 
noticed  in  comparison  with  the  primary  cutaneous  eruption, 
But  when  erysipelas  originates  at  a  wound,  the  glands  art 
sometimes  swollen  and  tender  before  any  blush  can  be  disco?ereJ 
on  the  skin.  They  are  stated  to  have  been  found  red  ia  as 
enteritis,  which  was  recognised  as  erysipelatous ;  *  and  tk 
almost  invariable  occurrence  of  adenitis  at  the  commencement 
of  the  disease  goes  far  to  support  the  opinion,  that  the  find 
inflammation  of  erysipelas  is  in  the  lymphatic  system*  Li  '' 
cases  except  those  treated  of  in  the  section  on  inflammatwu  / 
the  ahsorbmtsy  the  glandular  afiTectiou  is  transient,  and  requires 
no  special  treatment. 

Morbid  contents  of  1  if mphatics,— Since  it  is  a  part  of  th« 
healthy  function  of  the  absorbent  system  to  receive  the  matten 
discharged  into  its  radicles  by  the  tissues,  it  happens  that  in 
disease  also  morbid  substances  find  their  way  into  it.  Pus  b 
frequently  seen  in  the  absorbent  vessels  of  the  pelvis  in  cases  a 
fakil  uterine  inflammation.  It  was  found,  too,  by  Dr.  Brigh 
in  tortuous  lymphatic  vessels,  as  large  as  iliac  arteries,  on  thfl 
walls  of  a  vast  hepatic  hydatid  cyst.f  VirchowJ  found  stiH 
remaining  in  an  axillary  gland  some  cinnabar,  which  had  beea 
inserted  by  tattooing  in  the  skin  of  the  arm  fifty  years  befoff 
death.  Similar  but  less  remarkable  facts  have  been  long  known. 
Lapidaries  have  the  lymphatic  glands  near  the  bronchi  fiUei 
with  earthy  concretions,  which  are  supposed  to  consist  o 
inhaled  stone-dust*  Poncy  saw  the  thoracic  duct  and  itt 
glands  full  of  a  cheesy  substance,  Perliaps  the  most  commott 
morbid  material  met  ^dth  in  this  system,  excepting  strumoitf 
and  cancerous  matter,  is  some  forui  of  chalky  concretion.  Laig^ 
masses  of  it  maybe  found  even  in  young  subjects, whose  glandl 
have  probably  been  early  affected  with  scrofula.  Assalini 
found  it  in  the  thoracic  duct.  Scherb  saw  a  calculus  in  the 
same  canal^  and  took  it  to  be  the  cause  of  a  dropsy.     Chestoa 


Qtmdte  m^dicale,  join  7, 1850.  f  Guy'fi  Hospital  Muaeoni* 

X  Cellular  Fathohffijj  ti-anakted  by  Dr.  R  Chance,  p.  185. 
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lerred  a  thoracic  duct  so  filled  with  bony  matter,  which  had 
i  absorbed  fi^^ni  a  spina  ventosa  of  the  ilium^  that  air  could 
be  Wown  through  it.*  Some  glanduhir  chalky  concretions 
,  joxmg  pi^  are  stated  by  Vulpian  to  have  been  found  tinted 
madder,  with  which  the  animal  had  been  fed*t  Finally,  it 
UMerted  that  worms  have  been  discovered  in  human  brtmehial 
as  well  as  in  the  ghinds  and  absorbent  vessels  cke> 

4 


and  ohliteraiionB  of  iJie  Ifjmphatic  vessels. — When 
AsUej  Cooper  tied  the  thoracic  duet  in  the  necka  of  aome 
js,  the  receptaculum  chyli  burst,  and  a  copious  ertravasa* 
n  of  lymph  took  place.  A  similar  result  was  once  obsen^ed 
the  kuman  subject  to  follow  a  more  slowly  formed  obstruc- 
II  by  di8ease,§  a  fatal  peritonitis  ensuing  upon  the  escape  of 
Dph  through  the  rent  into  the  peritonEeum.  The  museum  of 
ij*ft  Hospital  contains  a  specimen  of  a  lacteal  larger  than  a 
Ic^'s  egg  behind  a  diseased  mesenteric  gland.  In  the  same 
is  a  thoracic  duct  completely  compressed  at  its  upper 
kenntj  by  cancerous  cervical  glands.  The  duct  is  not  at  all 
ated ;  but  as  there  is  another  mass  of  cancer  in  its  imme- 
fcte  rieinity  near  the  pancreas,  it  is  not  improbable  that  the 
ax,  afi  well  as  efflux,  of  lymph  through  it  was  hindered, 
laca^i,  attempting  to  inject  some  pulmonary  absorbents, 
id  the  bronchial  glands  so  obstructed  that  the  mercury 
:r  burst  the  vessels  than  traverse  the  gland s«  Sommer- 
',  without  accounting  for  it,  relates  the  instance  of  a  robust 
lan  suffering  from  anchylosis  of  the  knee,  in  whom  the 
lOlbettts  of  the  thigh  were  varicose,  and  so  tensely  filled 
upon  being  pricked,  theii*  fluid  contents  spirted  violently 
tfhf  and  that  the  foot  was  affected  with  a  kind  of  oedema. 
Ml  m»rie4>§t  condition  of  a  lymphatic  vessel  may  possibly  arise 
another  cause  than  its  obliteration,  contraction,  or  com- 
toiL*  There  may  be  a  regurgitation  at  the  upper  orifice  of 
li1]M>raeic  duct,  or  there  may  be  an  accidental  comraunication 
B^n  au  absorbent  and  a  blood-vessel,  an  arterio-lymphatic 
Kt  veno-Ijmphatic  aneurism.     Such  a  case  might  be  that  of 

•  Ifct  TVmu,  roL  \xx.  part  ii.  p.  323, 

^  PoUia,  Limtms  des  Gatiffitmu  i^mphuti^ui*  mieerawr,  p.  3Z* 

\  BifitBe,  TrmU  tin  Entfizoaires. 

\  1*1* Cavil? v*«  OLAc  of  Obstructed  Tbomcic  Duct;  Kiipture  of  the  Becep* 
'**^Cbjlii  Pcritonitii,    Path,  Trans,  \o\,  x\iL  p.  l(Jo. 
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a  thoracic  duct,  figured  but  unexplained  by  CiTLikshank,  n 
which  the  vessel  is  greatly  enlarged  and  tortuous.  Its  diameter 
is  nowhere  less  than  four  times  its  natural  size,  and,  being 
increased  in  length  as  well  as  in  calibre  by  the  great  power  or 
weight  of  the  stream  within,  it  lies  in  many  closely  adjoining 
loops,  which  stretch  to  and  fro  across  the  vertebrae. 

The  excision  of  glands  is  rarely  required,  except  in  caaei 
of  cancer.  A  single  gland  in  a  state  of  chronic  enlargemaii 
sometimes  becomes  ti*oublesome,  and  may  be  taken  awaj. 
Occasionally  a  tumour  is  removed  from  tiie  axilla  or  ned^ 
which  has  been  of  long  duration,  and  recently  painful  or  me 
convenient,  and  which  is  found  upon  excision  to  be  a  cluster  0 
strumous  glands,  or  a  single  one  enclosing  a  little  pus.  6ioi| 
once  removed  from  the  neck  of  a  middle-aged  strumous  womn 
a  small  chalky  tumour,  which  proved  to  be  a  degenerated  g]Baif 
But  it  is  long  since  surgeons  have  given  up  deliberately  i^ 
moving  masses  of  strumous  or  merely  enlarged  glands  with  thi 
knife.  The  large  tuberous  clusters  of  absorbent  glands  in  thi 
necks  of  scrofulous  subjects  seemed  to  invite  that  treatment; 
but  when  once  undertaken  it  was  found  to  be  so  formidably 
gland  after  gland  presenting  itself  for  extirpation  as  the  miw 
superficial  were  removed,  that  the  operation  was  often  ah»- . 
doned  before  it  was  completed.  It  rarely  had  any  issue  W: 
that  of  early  death  by  the  development  of  phthisis  in  thelungli 

The  extirpation  of  cancerous  glands  proceeds  on  the  saaiB 
grounds  as  those  on  account  of  which  the  primary  tumour  k^ 
removed.  It  is  not  necessary  to  repeat  in  this  place  the  fiujh 
and  arguments  by  which  this  rule  of  practice  has  been  snp- 
ported  ill  the  essay  on  Canceb.  The  necessity  of  taking  out 
the  whole  gland  and  the  tissues  surrounding  it  is  absolute. 
It  is  not  enough  to  open  the  fascial  sheath,  in  which  such  glaiidl 
sometimes  become  embedded,  and  merely  enucleate  them.  A 
clear  halo  of  healthy  structures  should  be  removed  with  them. 
The  difficulty  of  effecting  tins  probably  goes  far  to  explain  tha 
fact  that  little  success  attends  the  extirpation  of  the  femonl 
and  higher  cervical  glands,  as  compared  with  those  in  titf 
axilla ;  and  the  cases  are  comparatively  very  few  in  which  it  ii 
proper  to  attempt  it  in  the  gi-oin  and  neck. 

i 
CHAELES  H.  MOOBR 
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DISEASES   OF   THE   VEINS. 


"OHN  HUNTER  was  the  first  to  describe  inflammation  of 
fhe  lining  membrane  of  yeins.'"'  Aretseus  f  had  long  before 
farred  to  some  such  disorder;  but  the  disease  he  told  of  was 
>  ill  defined,  that  no  one  profited  by  or  sought  to  advance  his 
■de  idea.  Century  afker  centuiy  surgeons  continued  to  punc- 
le,  divide,  and  excise  veins,  fearless  of  the  result  and  innocent 
*  iheir  inflammation.  Troublesome  symptoms,  it  is  true, 
■letimes  followed  these  operations ;  but  they  were  referred  to 
irres,  tendons,  or  fasciae — anything  rather  than  the  veins — 
^nerves  more  especially. 

'I  VM  called  in  haste/  says  Ambroise  Par^, '  to  see  his  Majesty.^  He  had 
■i  let  blood  by  a  surgeon,  and  a  nerve  had  been  wounded  in  performing  the 
jMilHHi,  at  which  the  king  cried  out  with  pain.  The  arm  became  contracted, 
li  4e  pain  diffused  throughout  the  entire  limb.  I  applied  a  plaster  over  tlie 
md  to  assure  its  closing,  and  bathed  the  part  with  warm  turpentine  and 
■iU  of  wine  to  allay  the  irritation,  the  arm  being  bandaged  to  the  shoulder, 
id  after  a  time  the  symptoms  began  to  abate.' 

Gangrene,  he  further  states,  may  attack  an  arm  after  vene- 


*  PUebitia,  so  named  by  Breschet,  from  the  word  0X>if/  (^e^dc),  which  was 
■flojed  by  Hippocrates  to  designate  the  channels  which  conveyed  fluids,  the 
■■  artery  haying  reference  to  the  air-passage  alone.  Thus,  under  the  name 
f  naoM  were  included  the  various  secretory  canals,  as  the  bile-ducts  and  the 
Bcton;  and  hence  Celsus  wrote  'a  renibuA  singulaB  tw/ke,  colore  albo,  ad 
Maam  femntur :  ovpifrripat  Gneci  vocant '  (De  He  Medicd,  lib.  iv.).  Praxagoras 
fat  ^stinguished  veins  from  arteries ;  for  Aristotle,  though  he  gave  the  name 
rf  lorti  to  the  vessel  which  still  bears  that  title,  continued  to  write  of  it  as 
**i  of  the  veins.  See  Galen  de  Hip.  et  PlaionU  Dogmatihus^  lib.  vi.  c  10; 
^^*^  de  digno9cendU  PuUibus,  lib.  iv.  c,2;Le  Syatktne  veitieux^  par  le  Docteur 

^enewl,  Paria,  1853. 
t  li^  jj'  trtpk  rriQ  Kara  rrjv  koiXiiv  <lf\(iia  o^e/i;;  vov<tov.     Sydenham  edition, 

^<ft^  18.56. 
I  Cbarles  IX.  of  France. 
^OL,  III.  A  A 
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section,  and  may  prove  mortal.  *  I  liaye  known  a  lady  t 
writes  Dionis,  ^  f]*om  diffused  inflammation  of  the  limb 
a  bleeding  from  the  foot.' 

Par6,  iareating  of  varices,*  observes :  *  sometimes  in  the 
they  contain  a  thrombus  of  blood,  dry  and  hard,  which,  tb 
being  opened,  should  be  evacuated.'  Petit  writes  a  desci 
of  the  formation  of  clots  in  obstructed  veins,  and  of  some 
changes  they  subsequently  undergo.f  Discussion  waa 
respecting  oiker  clots  or  polypi  {polypes  vetne^ux),  as  the] 
termed,  which  were  foimd  in  the  heart ;  and  between  I 
Morgagni,  and  A.  and  J.  Pasta,  opinions  differed  as  1 
manner  and  time  of  their  formation.  {  Langswert  wrote  ' 
flammatione  venarum '  in  the  section  of  his  work,  De  MarH 
riarum  et  Venarum  compoaitisy^  but  beyond  the  suggestive 
made  no  advance  npon  the  subject.  Attention,  howeve 
been  thus  drawn  to  the  ill  consequences  which  occasi 
followed  wounds  of  veins,  and  the  formation  of  clots  in 
canals  was  recognised  in  connection  with  varices  and 
obstruction. 

Meckel,  Frank,  and  Basse  followed  Hunter  in  describe 
flammation  of  the  inner  coat  of  veins ;  and  fix>m  their  tin 
disease  (divided  into  the  adhesive  and  the  suppurativa 
been  amply  iUustrated  by  numerous  observers,  and  bj 
more  clearly  than  by  Gendrin,  who  thus  describes  its  i 
anatomy.  II 

He  finds  the  inner  tunic  of  an  inflamed  vein  at  first  of  a  more  or  1 
red  colour ;  bat  the  evidence  derived  from  this  condition  is  often  Taluel 
the  attendant  blood-staining.  On  separating  the  inner  coat  from  the 
which  can  be  doue  more  easily  than  in  the  healthy  state,  the  injected  ca 
become  evident,  ♦•vcn  in  the  structure  connecting  the  inner  with  the 
coat.  After  a  while  the  inner  coat  becomes  uniformly  red,  and  is  let 
parent,  so  that  vti8(.el8  beneath  are  no  longer  distinguished.     It  baa 


•  (Euvres  cofupletes  (TAnibroife  Pari,  par  J.  F.  Malgaigne,  tome  iL 
et  peq. 

t  *  Sitot  que  le  tronc  dea  vaisseaux  est  enti^rement  bouch^  par  1« 
caillot,  le  sang  qui  remonte  par  les  branches  se  coagule  k  mesure  qull  i 
tumeur  augraente  et  devient  plus  dure.'  He  then  describes  softenin 
tumour  thus  indurated,  which  he  ascribes  to  separation  of  serum  from 
'  c'est  cette  s^rosit^  qui  fait  la  mollesse.'  TraiU  des  Maladies  chir,  U 
42. 

J  J.  Pasta,  De  sangrtineis  Cottcrctioutbus,  Bergami^  1786. 

§  Pragae,  17G3. 

II  Histnire  anatomique  das  LtJlammatiotiSy  tome  ii.  p.  16. 
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b,  sad  even  ku  become  Munewbiit  rou^h.  It  acquirejo,  if  the  di^eiise  prn- 
Ma,  m  mwoilen  end  villous  ftppearance,  anil^  but  for  its  eiusily  tearing,  can  hf 
Ely  delAcbrd  frowi  the  midtHe  coat.  Tlie  latter  quickly  thickeni?,  go  that  the 
d  renemb&es  an  nrterr^  hut  ia  less  resislini?.  The  external  coat  is  also 
I  tmd  «iltr»t<H)  with  serum  nr  hlootl.  The  celJulfir  sheath  becfimes 
Ifd,  90  thmi  tke  whole  forma  a  hkiided  blood-stained  mass.  A  uif^mhranf^ 
lea  liiMi  th»  T«teislf  of  little  coasistence,  fonning  a  c-beesy  pulp  when 
B«d  between  the  Bngem, 

liow«T«r,  hta  ohderred  this  metubratie  Brm  and  resisting,  and  even 
tbuogb  but  rfi^htly  adherent  to  the  adjacent  wall.     SouiJ^timea  it 
•o  fimily  that  it  cannot  be  completely  detached^  and  it  occasionally 
n  a  gfCAi  extent  of  vein- wall,  as  in  a  case  deflciibed  hy  Chu ussier,*  in 
%h^  l^H  nnal  and  adjacent  reins  were  thus  coated.   The  blor>d  now  fomif 
wmll  of  tb«  veaael  fibrinous  clota,  more  or  laas  decolorised,  by  whirh  the 
blocked  up.    These  clots  are  not  formed  at   once,  but* fresh 
l^nsn*  are  continually  being  added,  and  in  a  proportionately  very  ethort 
li  tened  which  filln  the  entire  calibre  of  the  vein/ 
iaoita  eottfulam  extends   both  above  and  below,  far  beyond  the 
of  tb#  poirdon  originally  inflamed  ;  the  pluj^^  however,  cea#inpr  by  depree^i 
'-  'sp  of  concentric  layers,  gradually  pa^es  into  a  tapering  coagtilum, 
iLnged  with  the  colour  of  the  blood,  and  little,  if  at  all,  adhun.'nt 
^  the  ressel.     In  all  the  branchee  of  veins  which  iuiiuediately 
ed  portiotnf  save  those  which  have  other  channels  bv  ana^to- 
'lateij  and  coajtrulatea.      The   plug  h  shorter  above,  and 
'X  the  point  of  junction  with  the  nearest  venous  trunk/ 1 

is  an  account  of  changes  wliich  are  said  to  aceoinpany 

inflammation  of  veins.     In  a  word,  their  inner  and 

I  coats  become  inflamed,  lymph  is  exuded  upon  and  clings 

[sitHMe  next  the  blood,  the  latter  coagulates,  and  so  the 

IfiUed  partly  with  lymph  and  partly  with  clots.     Then,  as 

other  inflammation,   the  mingled  products  undergo 

ciiuiges. 


is,  liowerer,  difficult  *to  receive  these  statements  in  the  face 
which  throw  dtmbt  upon  the  existence  of  an  ailhesive 
ilMB.     First,  be  careful,  suggests  Bibes^  to  distinguish  all 
I  i^dnees  of  the  Uning  membrane  of  veins  from  post-mortem 
JO,     Veins,  after  death,  quickly  become  stained  by  the 
adjaeent,  more  rapidly  in  some  cases  than   in    others, 
diecoloration  is  uniform,  and,  especially  in  small  vessels, 
to  the  surrounding  tissue,  and  this  more  particularly 
dependent  piarts    *  in    inlianjmatory  subjects  horn  the 


•  J£eru€  mfd^ /rafn;at*e  <rf  itrangkr^^  1825,  tome  iii.  p,  0. 
r  t  lljHiif'»  PtUh,  Anatomtj,  English  trans,  p.  14. 
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ready  separation  of  decolorised  fibrinous  concretions,  in  otia 
from  disseverance  of  the  corpuscles.**  Manj  haye  been  mil 
by  this  discoloration,  easy  as  its  recognition  may  appear; 
example,  those  who  regarded  phlebitis  as  the  principal 
erysipelas ;  and  Sibes  himself,  when  he  wrote  of  an 
tion  involving  the  roots  of  the  portal  vein  of  all  persons  ^ 
with  adynamic  fever.  Those  also  who  assert  that  they 
seen  a  phlebitis  extending  through  many  veins  until  it 
the  heart,  are  equally  deceived  by  this  post-mortem  stand 

The  experience  of  Guthrie,t  who  doubts  the  existence  of 
adhesive,  or,  as  he  terms  it,  a  healthy  inflammation  of  veio^ 
opposed  to  Gendrin's  description  ;  and  Travers,  J  whose 
ments,  by  the  way,  are  contradicted  by  Bichat,§  concludes 
'  the  internal  coat  of  a  vein  is,  when  compared  vrith  an 
difficultly  susceptible  of  adhesive  inflammation.  Indeed, 
process  of  healing  and  division  by  ulceration  seems  to  be 
ducted  without  any  sign  of  inflammatory  action ;  but  the  ii 
position  of  the  venous  membrane  to  inflame  is  not,  as  appa 
to  me,  inconsistent  with  its  tendency,  under  adequate  e: 
ment,  to  inordinate  and  excessive  inflammation.  It  is 
unusual  to  find  the  morbid  action  of  parts  that  are  difficd 
roused  least  controllable  when  once  set  up.'  Frank  and  Sil 
saw  matters  very  differently.  They  observed  a  deep  redaj 
of  the  internal  coat  diffused  throughout  the  vessel,  and 
ligature  *  a  sort  of  false  membrane,  resulting  from  the 
matory  action.' || 

Cruveilhier  f  observed  that  vascularity  was  not  seen  in 
lining  membrane  of  veins,  even  when  the  blood  charged 
irritants  from  infiamed  parts  caused  an  inflammation ;  for 
do  not  regard  the  phlebitis  as  the  first  change,  but  com 
the  coagulation  as  anterior  to  the  phlebitis.'  Hunter**  thoi 
it  difficult  to  conceive  *  how  adhesions  should  take  place  on 
internal   surface  of  veins;  since  it  is  most   obvious  that 


*  Grendrin,  op.  cit  tome  ii.  p.  5 ;  Kibes,  Hevue  mid,  Jran^ise  et  iTimfin 
tome  iii.  p.  5.     1825. 

t  A  Treatise  on  Gun-Shot  Wounds,  3rd  edit.  p.  299. 

t  Surgical  Essays^  part  i.  p.  256. 

^  Anatomic  pathologique,  dernier  cours,  chap.  xiv.  p.  266. 

II  Sylloge  Opusculorum  selectorum;  dissertatio  Halke  habita  anno  1797.  p.  M 
A'.^■^  Frank,  Epitome  de  Curand,  Hommum  Morh.  lib.  i.  p.  187. 

M    Traite  dAnaiomie  patholoyique  yitiSraie,  tome  i.  p.  290. 

*•  Hunter,  Works,  vol.  iii.  p.  584. 
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ihble  lymph  thrown  out  by  the  exhalants  on  the  internal 
)e  of  the  rein,  mixing  with  the  same  fluid  cireiilating  with 
ler  parts  of  the  blood,  would  he  swept  awaj  without  pro- 
^  snj  effect*  But  since  such  adhesions  do  in  fact  happen, 
agnlable  lymph  most  undergo  some  change  connected 
bt  diiposition  which  produces  its  extravasation.' 
rers  wan  the  first  to  show  that  veins,  after  Hgature  or 
n^  repair  without  an  adhesive  inflaramation,  Tliree  pre- 
ms  illostrate  this  fact*  One,  in  the  museum  of  St, 
W^B  Hospital^*  is  thus  described  ;  *  Appearance  of  a  vein 
Wy  the  ligature,  which  came  away  on  the  twenty-fifth 
Ifae  upper  part  of  the  vein  is  filled  with  firm  layers  of 
I,  which  80  tenaciously  adhered  to  the  inner  membrane 
e  separated  with  difficulty;  when  separated,  the  surface 
XDd  t0  be  perfectly  smooth  and  natural/ 1  The  second 
ition  shows  the  result  of  a  ligature  applied  to  the  jugular 
'  a  horse  for  twenty- four  hours.  The  inner  rein- wall, 
1  into  longitudinal  folds,  is  otherwise  natural  in  appear- 
rliilst  &  good  deal  of  lyinph  is  accoraulated  externally 
the  ligature.  The  thirds  which,  with  the  preceding,  is 
nmfleom  of  St.  George's  Hospital,  X  shows  the  effects  of 
Kre,  including  part  of  the  parietes  of  the  jugular  vein  of 
b  Some  fibrine  is  deposited  in  the  track  of  the  thread 
B^  Bmall  pouch  below,  but  no  evidence  exists  of  any 
H^on  of  the  lining*  membrane,  and  this  three  days  after 
Bli  of  the  ligature. 

ifi  maseum  of  St.  Thomases  Hospital  §  is  a  preparation  of 
[iilar  vein  of  a  horse,  with  a  circular  aperture  formed  by 
ioii  of  the  wound  made  in  phlebotomy.  It^  internal 
I  and  the  surrounding  membrane  is  coated  with  adhesive 
.     An  in  this  case  the  interior  of  the  vessel  communicates 

»  tissues  outside  the  vein^  the  adhesive  material  may 
6  its  way  into  the  vessel  from  diseased  tipsues  which 
it.     But,  respecting  this  presence  of  adhesive  material 
feinSt  an  error  was  originated  and  perpetuated  by  the 
lenta of  GendrixL     'Should  any  imagine,'  writes  Hasse^ 
abnine  to  be  not  the  product  of  plastic  effusion 
of  the  vein*  but  an  immediate  deposit  from  tlie 


t  Travew^  Surffieai  I^tn/n^  pUte  xtii. 
J  8erie«  t,  152. 


authorities  in  this  country,  its  accuracy  was  disprov 
Having  found  that  inflammation  of  the  coats  of  the 
occurred  when  the  blood  had  previously  coagulated  i 
was  induced  to  believe  that  the  deposit  found  in  the  \ 
be  derived  directly  from  the  blood.  Gendrin's  t 
was,  thei*efore,  repeated  ;  and  when  precautions  wer 
exclude  all  blood  from  the  vessel,  no  lymph  was  eflh 
vein. 

In  repeating  this  experiment,  I  find,  however,  thi 
occasionally  found  within  the  veins,  but  that  its  prea 
to  an  effusion  external  to  the  vessel.  The  precaution 
l>v  ligature  or  otherwise,  the  opening  through  whi 
tants  are  introduced,  effectually  secures  its  absence, 
lowing  experiments  show  the  result  as  this  precaut 
not,  taken.  They  show  that  the  lymph,  when  presei 
way  into  the  vein  from  without,  and  is  not  exudi 
through  the  lining  membrane.  Neither,  in  auimal 
internal  coat  inflame  when  irritated. 

1.  Part  of  the  femoral  vein  of  a  dog  being  selected,  free  from 
hranclies^  a  ligature  was  applied  so  as  to  stop  the  blood  coming 
tremity.  The  vein  was  then  opened  hy  a  longitudinal  incision,  i 
in  the  vessel  was  removed.  A  second  ligature  was  then  applied 
longitudinal  cut  and  the  first  ligature,  and  a  third  was  tied  betwc 
and  the  heart.  After  twenty-four  hours,  lymph  was  found  in  th 
ripace,  but  not  in  the  first.  There  was  also  an  abundant  dep< 
external  to  the  vessel. 
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[  a  tJAtural  appearance  twentj-four  hours  aftor  the  operm^ 

piece  of  lead  was  introduced  within  the  femoral  vein  of  a  dog 
[5p«rnd«^  by  a  thread,  as  seen  in  the  preparntioii.     The  puncture  in 
was  then  closed  by  a  lig^ixtur^^  whieh  hud  the  etlect  of  slightly 
Ih*  canal  of  the  veaeeL   The  blood  was  then  allowed  lo  ^ow  throu;^h 
forty  hours.     At  the  end  of  this  time  the  lining'  uit-mbraae  of  the 
led  its  natural  appearance.* 

considerations  it  is  manifest  that  adhesive  phJe- 
n  very  variously  described  and  accounted  for, 
its  occurrence  has  been  denied  by  sooie  pathologists, 
i  be  no  doubt  but  that  veins  are  repaired  witliont  its 
experiments  upon  animals,  taken  for  what  they  are 
that  the  lining  meinbinne  of  these  vessels  does  not 
heu  irritated.  Absence  of  vessels  from  this  membrane 
je  would  think,  a  reason  for  its  imumnity.  A  tissue 
icmstajiced  may  eventually  be  involved  when  adjacent 
affected,  but  it  rarely  originates  disease.  As  the 
tissues  often  inflamed  on  the  one  hand,  and  the 
on  the  other,  it  would  obviously  discharge  an 
function  did  it  prevent  lymph  from  being  effused  on 
al  surface  of  the  vein*  For  although  this  lymph  might 
away  without  producing  any  local  etfeet,  it  could  not 
with  the  blood  without  risk  of  spoiling  that  fluid, 
g  secondary  mischief  by  becoming  entangled  in,  and 
g,  the  capillary  vessels. 
V  therefore,  to  consider  what  has  been  termed  adht- 
itU  under  the  name  of  thromballosis. 


Thbomballosis. 

which  result  from  coafpdation  of  Hood  within 
(thrombus,  as  Petit  terms  it  t)  may  easily  be  mistaken 
of  an  inflammatory  character,  unless  the  beginnings 
are  accurately  observed. 
f— As  it  has  been  elsewhere  shown  J  that  the  blood- 
kder  certain  conditions,  is  apt  to  coagulate  sponta- 
ithin  the  vessels,  it  will  here  soflice  to  recall  the  fact. 
lay  indeed  form,  a«  a  means  of  repair,  be  the  blood 


St,  Bartholomew^f,  aeriea  xiii  166, 
iai«Ki  €fnhtilii^m,  from  4>^JuAu^,  a  plyg«     The  tenn  thromhalhrn  more 

it€«  thi^  diiease  (hfn^^^^^^  a  clot,  and  a\\i>n>w^  to  chaDge). 
^275. 
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condition  what  it  may.    Thej  do  so  in  arteries  after  appli^ 
of  a  ligature.    They  do  so  in  yeins  when  wounded  or  wie^  ^ 
licrosSy  and  are  then  sufficient  to  close  the  rent,  and  event* 
to  repair  it.     In  these  cases  the  coag^hi  are  limited  in  1 
extent.     But  in  other  cases,  and  to  these  our  attention  igi 
directed,  when  a  clot  is  formed  within  a  vein,  it  increases  i 
extends  from  one  to  another,  until  having  commenced  per 
in  a  vessel  of  small  size,  it  reaches  and  fills  the  largest. 

This  remarkable  tendency  of  the  fibrine  to  coagulate ' 
the  veins  may  exist,  unsuspected,  in  the  ill-nourished  and  fe 
or  may  be  slowly  induced  during  the  progress  of  disease, 
trifling  circumstance  is  then  sufficient  to  call  it  into 
Bouillaud  states  *  that  those  dying  from  phthisis  or  from  ( 
often  suffer  fix>m  the  formation  of  clots  in  veins. 

In  one  case  the  external  iliac  was  thus  filled  with  a  coagalam  where 
pressed  hj  intestine  distended  with  faeces.    In  another,  a  tumour  pressed 
vena  cara;  in  a  third,  a  cancer  growth  the  internal  iliac;  and  where  the 
sure  fell,  there  each  vessel  was  closed  hj  coagulum.t    In  the  body  of  a 
man  who  had  long  lain  in  one  of  the  wards  of  St.  Bartholomew's 
with  his  thighs  drawn  up  on  the  ahdomen,  the  femoral  yeins  were  closed 
clots  above  the  junction  of  the  profunda,  and  as  high  as  Poupart*8  ligtiM 
The  mere  flexing  of  the  vessels  had  sufficed  to  determine  the  coHgulatioOy  uti 
slowly  died  with  phthisis  of  the  lungs.  ' 


The  circumstance  which  called  the  coagulating  pred 
into  activity,  seems,  in  these  cases,  to  have  been  (1)  the  pressoi^ 
upon  the  vessel.     So  again  in  the  following  case. 

On  December  6,  1860, 1  examined  the  body  of  a  male  patient  who  badki| 
suffered  from  dilatation  of  the  pelvis  of  the  right  kidney,  in  consequeon  4 
impacted  calculus,  rericarditis  was  the  immediate  cause  of  death.  Thevoi 
cava  inferior  was  compressed  by  the  dilated  pelvis  (which  formed  a  cyst  hoUi^ 
four  pints  of  fluid),  and  was  somewhat  narrowed  above  the  junction  ol  th 
common  iliac  veins.  The  right  common  iliac  was  filled  by  a  coagulum  in  pflt 
soft  and  blood-stained,  decolorised  where  in  contact  with  fluid  blood  COBII 
through  the  opposite  vein.  It  extended  far  towards  the  leg,  even  to  the  ffli 
about  the  middle  of  the  thigh^  and  the  right  lower  extremity  was  cedemalonii 

In  these  cases,  the  pressure  is  often  slight,  and  geneialt 
acts  upon  one  side  of  the  vessel,  the  vein  being  free  to  yield  i 
the  opposite  direction.     They  must  be  distinguished  from  thoi 

•  Traits  cUniqfte  des  Maladies  du  Coner,  Bidault  (Rficherches  sttr  !e$  C&i 
crdtions  stmffuines  des  Veines,  Paris,  18o0)  states  that  Legroux  first  drew  atte 
tion  to  the  spontaneous  formation  of  clots  in  veins. 

t  See  cases  by  Forbes  and  Holberton  in  Med.-Chir,  Trans,  vol.  xiiL  p.  81 
vol.  xvi.  p.  02 ;  also  Museum,  Guy's,  15i^3^^ 
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*  m  which  the  pressure  is  made  upon  the  whole  circiim- 
*^  of  a  Tein,  or  if  acting  on  one  side,  compresses  thu 
WigtunBt  a  resisting  substance  such  as  bone.  The  vein  is 
k  SDiod  with  a  coagulum  distinct  or  mingled  with  an  in- 
Irti  kom  any  tumour  which  may  happen  to  surronnd  it,  and 
itotlly,  if  the  vessel  become  obliterated,  clots  form  on  the 
J  side  of  the  obliteration,  just  as  after  application  of  a 
fOtp 

^ooeuiredy  for  example,  in  tbe  case  of  a  woman,  aged  t^rentv-tliree  ypf^r.^, 
fSated  from  osteoid  cancer,  involving  the  lower  part  of  tbe  left  feinur  and 
pfiteal  splice.    The  limb  was  amputated  at  St.  Uarthdoinew's  TTospital. 

pcotion  was  examined  November  2.3,  1B61,  Thfl  popliteal  veinj^^ 
?  twv,  were  nbliternted^  and  could  not  be  traced  amidst  the  sabstance 

r ;  but  above  and  below  the  obliterated  portiona  tbe  vessels  were 
Eilk  ton  colourleafl  coagiila, 

1^  circtimstaDees,  however,  more  often  determine  the 
laon  of  coagula.     (2.)  Inflammatory  changes  in  the  tissues 

I  sttrround  veins.  Thus  at  the  base  of  an  extending  nleer 
eins  are  filled  with  coaguk.*  Aa  the  disease  advances, 
iloitmg  goes  before,  and  plug^s  portion  after  portion  of 
6iii  reiiia*  Rendered  solid,  they  may  indeed  soften  and 
b  as  the  disease  progresses,  but  hEcmon^hage  is,  aa  a  nile, 
nied  by  their  previous  obliteration.  (3.)  Laceration  of  a 
U  when  the  plaeenta  is  expelled  from  the  uterus.     Some 

escapes  and  coagulates  without,  and  some,  but  not  muoh, 
n  the  vessel,  which  is  itsell*  contracted.  Thus,  and  by  sub- 
ni  changes,  the  vein  is  permanently  closed.  The  exten- 
of  clots,  which  results  in  either  of  these  cireumstauces, 
^  of  common  occurrence,  has  received  scanty  attention. 
illostration,  I  will  narrate  two  or  three  cases. 

km  badv  of  a  man  brougbt  to  8t.  Bartholoiiiew'g  for  dissection,  deuUi 
:  nffilkd  from  pbthii*isi,  the  imUm  were  covered  with  alougbing  sores* 
H  fimunmlJaBt  b«?low  Poupart'a  U|:ament,  waa  fiUed  with  a  Hrm^oa^nluTn 
•■Diadi^  to  the  jimciiou  o{  the  epi^stric  vein.  Attention  was  dmwn  t^ 
MU  rettui  alw»ut  tbe  bape  of  tlie  *l<nijiii/i,  which  were  more  thati  uaurtliy  con- 

II  from  being  distended  with  clots,  Thvy  converged  tnwanla  and  form***! 
t  intcnial  lircutuilex,  and  &o  extended  direct  to  tbe  fr^moral ;  and,  without 
iocoiuited  for  tbe  clot  which  had  formed  thure  in  direct  continuity  with 

It^raaty  1^^  t*  womnn,  n^ed  twcntj,  died,  after  amputation  of  tbe  tbi>rb| 
nsnUkOi^  of  pvaemia  ;  there  wns  no  evidence  of  vein  obi^truction  about  tiit; 


^84.B«Jtboloinew's,  aeriea  liii.  61 ;  Middlesex^  \l  62 ;  StGeon?i/d, 
12^01.  176^  177,  178. 
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vessels  of  the  thigh,  but  on  making  a  careful  examination  of  the  pelTUytoiUk 
I  was  led  by  the  fact  that  a  large  bed  sore  had  formed  over  the  aacmmf  ftthk  ^ 
plate  of  fibrine  was  found  at  the  junction  of  veins  to  form  the  right  common  ilxK; 
This  fibrine  partly  hindered  the  How  of  blood  from  the  external  iliac,  but  Vol  i 
broken  away  from  the  mouth  of  the  internal  iliac,  had  allowed  a  quantity  ofiA 
clot  dt^bris  to  pass  into  the  circulation,  this  came  from  the  ischiatic  vein,  i 
was  filled  throughout  its  entire  length  by  old  and  softened  coagiila.  The 
were  filled  with  secondary  deposits.  In  this  instance  the  thrombaUosis  W 
extended  in  the  veins  about  the  sore  on  the  sacrum,  not  from  that  about  tte 
amputation  wound  of  the  thigh. 

My  friend,  the  late  Dr.  Baly,  sent  me  the  following  report  of  the  case  of  i 
female  aged  sixteen  years,  a  prisoner  in  Millbank.  On  January  20, 1844, 
was  placed  on  the  sick  list  She  was  of  a  strumous  aspect,  and  had 
from  attacks  of  diarrhoea  and  of  dysentery,  attended  with  pain  about  the 
and  cramps.  The  day  following,  the  cramps  ceased.  Pain  and 
about  the  epigastric  region  persisted.  The  third  day  she  began  to  complain  of 
in  the  right  side  of  the  head,  and  the  right  side  of  the  face  was  slightly  swoDhI 
The  gums  were  somewhat  affected  by  mercury  she  had  taken.  A  glazed  n£ 
streak  extended  from  a  pustule  on  the  right  side  of  the  nose  to  the  inner  aflfli 
of  the  eye,  terminating  abruptly.  A  good  deal  of  the  pus  had  discharged  tm. 
the  pustule  during  this  and  the  preceding  day.  The  fourth  morning  she  VHJ 
seized  with  convulsions  of  an  epileptic  character.  She  became  insen^Us,  ol 
•)n  the  fifth  day  she  died.  The  body  was  examined  twelve  hours  after  dsitL 
The  right  cavernous  sinus  was  filled  with  clots  and  puriform  material,  as  ifal 
was  the  ophthalmic  vein.  Elsewhere,  each  sinus  contained  dark  fluid  blooii 
Two  veins,  one  from  the  dura  mater,  the  other  from  the  brain,  were  filled  wA 
clots.  The  vein  by  the  side  of  the  nose  also  contained  coagula.  Part  of  Ifcl 
brain  lying  over  the  cavernous  sinus  was  ecchymosed,  the  blood  was  coaguhftBi 
in  its  vessels,  and  its  tissue  softened.  From  the  pustule  to  the  softened  hak 
tissue  the  progress  of  the  disease  was  distinct,  and  not  to  be  mistaken. 

Examples  to  show  how  veins,  after  wounds  and  rupture  d 
their  walls,  become  obstructed  with  clots,  may  be  taken  froB 
those  cases  of  oedema  of  the  legs,  so  often  following  parturitioi, 
bad  fractures,  and  even  severe  contusions. 

On  July  19,  1856,  a  woman,  aged  twenty-four  years,  was  admitted  into  91 
Bartholomew's  Hospital,  who  had  enjoyed  good  health  until,  about  six  moothi 
before,  she  had  fallen  from  a  height,  and  severely  bruised  herself  about  the  pdfii 
Two  months  after,  she  was  confined  at  the  full  time.  A  few  weeks  before,  A 
had  noticed  some  swelling  of  her  legs,  and  she  subsequently  suffered  fiM 
(»bscure  abdominal  pains,  with  occasional  haemorrhage  from  the  vagina.  Be 
emaciation  became  extreme.  The  lower  extremities  became  permanea^ 
oedematous,  and  hard  cords  could  be  traced  along  the  course  of  the  prindfi 
veins.  Exhausting  diarrhoea  baffled  treatment,  and,  sinking  gradually,  she  dw 
about  eight  months  after  her  confinement.  The  femoral  and  all  the  iliac  tbB 
being  removed  after  death,  presented  the  following  appearances.  In  places  tk«( 
were  greatly  distended,  firm,  and  resisting.  Between  such  portions  they  wii 
contracted  and  empty.  All  smaller  veins  opening  into  these  trunks  *« 
occupied  by  firm,  decolorised  clots.  The  tissues  around  were  natural,  •* 
about  the  femoral  veins,  where  they  were  somewhat  thickened.    The  coigu 
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Itj  firmlT  to  the  wjdla  of  the  VKSAkth ;  ihej  showed  an  arrangement  of 
Isren,  eii^lv  sepaiuted  one  fronj  Hiiother,  At  the  cDiiinw^ted  points; 
,  M  rl0ewh««»  preseotetl  u  ufttumJ  npi^earance.  All  otbtT  parta  of  tht* 
Iptifig  the  cpdematous  legs,  pre^fnt*'*!  h  nHtural  appearniice. 
ft  votttaiii  ajfed  *Utv-two  veRrs,  died  in  the  HAine  hoifpital,  forty  dav» 
|Uiiiiitit«d  fracture  from  direct  yirdeQce  tibout  tlie  uppt^r  and  middle 
ir  ri|rbt  femur.  Her  death  resulted  froiu  exhaustion ;  ^he  i^iik  ^ra- 
ith  extenaive  bed  »ore§.  The  right  lower  extremity  wa.^  slig^htly 
Great  ecchymoae**  were  found  about  the  adductors  and  the  vasitns 
Hie  profunda  and  its  fonnatiye  brauehea  were  plugged  as  hi^^h  as  the 
rith  the  feoioral  vein  with  softening  blood -etaiued  cloti*^  of  the  exi?t- 
rliicli  there  waa  no  suspicion  during  life.  The  fractured  femur  re- 
punited.  The  important  relation  between  these  clois  and  the  occtir- 
rD-union  will  hi  fiubsequemly  notified.  The  predisposition  which 
blood  to  form  the.«e  coutiuuoua  clota  is  thua  called  into  activity  ]>y 
pf  oummoD  occurrence. 

Htffvla  extend  in  all  cases  in  one  of  two  directions — (a) 
(b)  with,  the  bloo<l*8treiira.  To  assist  in  explainiug 
rtension,  the  formation  of  a  coagnliim  in  an  artery  on 
ligature  has  been  tied,  must  be  re  fenced  to.  It  is  thus 
hj  Jones : 

teee  circumstances  it  appears  that  the  enlargement  of  the  portion  of 

between  the  first  collateral  branch  and  it'*  extreituty  h  prt^vent«*d ; 

fn*»«i*  lliat  there  must  be  a  small  quantity  of  blofxl  ju»t  within  the 

of  the  artery,  and  which  i*  more  or  less  comjilrtthj  at  rvd ;  it  tkere- 

vbui  does  ii»>t  appear  in  every  instance  to  form  a  coagulum  capable 

Up  tlie  canal  of  the  artery ;  for,  as  may  be  observed  in  many  of  the 

•everal  hi>nrs  after  the  iU'tery  bad  been  lied^  there  wa^  only  a  blender 

formed  in  it*  extremity.     I  am    therefore  disposed  to  think  that 

mrierj  cannot  accommodate  iti«elf  to  the  blood  determineil  to  it,  yet  it 

Wiich  a  dejrree  of  contraction,  as  occasions  too  much  motion  in  thn 

h^  it  contains  to  admit  at  once  of  its  complete  coAtrulatiou.     It  u  a 

«es  only  a  slender  coiigulum  is  tbnued  at  tir.*t,  which  gra- 

Uri^er  by  succeaaive  coagulations  of  the  blood ;  and  for  the 

it  is  that  the  coagulum  ia  always  at  firat  of  a  tapering  form,  with 

extremity  of  the  artery.* 

ches  of  Stellingt  add  little^  if  any,  information. 

^8,  that   the  arrested  blood  forms  a  conical  mass, 

3X  is  near  the  first  lateral  branch,  and  whose  base  in 

the  extremity  of  the  vessel,  and  is  cuntaiiied  within 

[of  blood  in  partial  motion. 

ipecting  this  coaguliim  (thrombus)  two  facts  deserve 

fmrnrhaye^  p.  159.  See  also  Halleri  Dp.  Min.  t  i.  exp.  54.     *  Sen!»im 
li^ti  sanguis  collectua  ita  refiigit  ut  nullu.^  supra  vinciJunt 
I  tub  lino  vero  copiosior  et  stag-nan*  superesset' 
f  mtd  Mtinmarphom  ilea  Blmpfropft4  oder  TlirvrtJms  m  vethsbim 

iBsenach,  1834, 


364 


DISEASES  OP  THE  VEINS. 


Ftq  151. 


to  be  noted.  The  first  is  its  formation  independent  of  tiw 
division  of  the  middle  and  internal  arterial  coats.  If  a  bmd 
ligature  is  tied  round  an  artery  so  as  to  close  its  canal  iritk- 
out  lacerating  the  coats,  a  clot  is  readily  formed  between  Hn 
ligature  and  the  first  branch  on  the  cardiac  side.*  The  seoond 
fact  is  that  the  blood  is  not  stagnant  above  the  ligature,  thatk 
to  say,  in  a  state  of  rest,  as  is  usually  assumed.  On  the  con- 
trary, it  is  agitated  in  an  orderly  manner,  so  that  the  fibriiM 
is  as  it  were  churned  out  of  the  blood  to  form  the  coagulimL 
This  may  be  illustrated  by  the  following  experiment.  Let  la 
opening  (a)  be  made  in  the  side  of  a  common  glass  test-tobei 
Between  this  opening  and  the  closed  extremily  of  the  gba 
let  the  latter  be  filled  with  sand.  A  stream  of  water  direoMi 
through  an  elastic  tube  adapted  to  the  orifieB 
(b)  of  the  glass  will  quickly  remove  the  greaiier 
part  of  the  sand  through  the  lateral  outlet  (a). 
What  remains  will  assume  a  spiral  shape,  wliiU 
the  particles  of  sand  as  they  are  whisked  awif 
will  indicate  a  spiral  movement  of  the  watff- 
stream,  as  shown  by  the  plain  and  dotted  lioM 
in  the  annexed  diagram.  As  the  relations  m 
varied  between  the  velocity  of  the  stream,  ike 
diameter  of  the  outlet,  the  diameter  of  the  tobe^ 
and  the  distance  between  the  closed  extremi^ 
and  the  lateral  opening,  so  of  course  will  the 
result  be  modified. 

It  is  in  the  midst  of  such  an  orderly  mow- 
inent,  that  fibrine  is  probably  separated  fioB 
the  bluod  above  a  ligature  and  forms  the  spinl 
and  conical  clot,  which  extends  to  the  fint 
lateral  branch  (where  the  churning  movemeni 
^'*^'  ceases),  and  which,  consisting  of  sepazatel 
fibrine,  is  from  the  first  coloiirless.f 

Under  like  circumstances,  clots  form  and  extend  in  aa  ok- 
titructod  vein  (Fig.  152,  n)  in  opposition  to  the  stream  aaftrli 
the  first  branch,  as  at  b,  where  the  blood  turns  back  throng^  Ai.^ 
collateral  vessel  (r) ;  they  also  form  where  the  blood  tegfopri 
tates,  as  in  the  subclavian  vein  from  disease  of  the  heart;}  Mj 

•  Museum,  St.  IJartbolomew's,  series  xiii.  141. 
t  Kefereuce  is  nia<le  to  these  observations  in  the  article   Vu 
().  Weber  in  the  Ilandbtich  der  ail^etuchifn  uthd  specieilen  Chirurgu^  ]kfl9iti 
X  Guy's  Ilo&pital  Aluseuui,  lo^l'''. 
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eoagoLi  are  produced  leas  rapidly  tlian  in  arteiies,  and 
w  fibrine  is  often  largely  mingled  with  other  blood  con* 
titQeiitfi.  The  blood  also  finds 
WEjr  into  the  Tein  on  the 
irdiac  side  of  an  obstruction 
^  And  supposing  vessels  (e  e) 
be  torn  across^  what  with 
external  clot  (//)  and  the 
la^pilation  within,  as  at  dy 
mj  are  soon  plugged  to  their 
netiati  with  a  larger  vessel, 
end  of  the  clot  in  contact 
eUi  the  blood-stream,  if  in  a 
Tein  which  opens  into  one 
hrge  size,  is  round  or  flat- 
if,  on  the  other  hand,  it 
RQpies  the  large  vessel,  its  extremity,  monlded  by  the  lateral 
it,  is  tapering,  or  otherwise  modified  in  its  shape.^  Be- 
md  any  such  point  the  extension  of  the  clot  depends,  as 
by  Tirchow,  upon  deposits  from  the  blood  as  the  latter 
orer  the  coagula,  and  these  additions  of  fibrine  may  he 
in  orderly  layers  (^),  or  may  be  deposited  irregularly, 
A  rough  surface,  as  at  Lf  By  these  accumulations  the 
Htort  veins  may  be  so  nearly  occluded  that  a  slight  additional 
^|Uation  at  any  moment  completes  their  closure.  Vessels 
ms  plugged  present  the  appearance  shown  in  Fig,  153  (from 
obstructed  profunda  vein),  the  yellomsh  or  white  clot, 
as  is  usual  a  spiral  shape,  and  coloured  coagula  filling 
ssterspfiu^es   (often  speckled  with   fragments   derived  from 


^  8i«  wo44eut,  vol.  i.  p.  276;  aLw  Muj?eum,  Guv's,  ]52i'^ ;  Middlesex,  vi.  52. 
f  U  b  fmtn  iLe^ie  projecting  coagula  tliat  frHgriierits  and  even  largo  miL<^e3 
f^m  into  the  tiIood-»tream,  aud  art)  earrii  d  by  it  to  be  eveDtuaUy 
dasUwt  argaii«.  Several  cosee  are  recorded  in  whiub  sudden  death  has 
hf  the  lodgmeDt  of  dtich  a  fibriae  mass  in  tlie  pulmonary  urteriea; 
ncei  of  their  arrest  in  the  nrteries  of  the  brain,  wLitber  iliey  aw 
i«d  (rom  deposits  on  diseased  valves  uf  the  htMirt,  buvf  been  fullv 
by  Kirket;  and  the  whole  subject  of  occlusion  of  the  arteries 
lUa  €Ui»e  mil  ba  found  treated  «if  in  the  following  essay.  Plate  liii. 
Id  I>ana*a  paper  in  Med.-Chir.  Trat^.  voL  xii.,  and  preparation 
a  Ottj't  Hotspital  Museum,  are  excellent  illnstrations  of  coagula  in  a 
tn  be  tbtta  waabed  off  by  the  blood-stream.  See  also  recent  obaerva- 
kf  ButJAii  and  others^  and  by  Tuckwell  ia  St.  Bitrtholomew't  Hoipital 
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the  fibrine  masses),  the  whole  bearing  below  an  impretsum  cf 
the  vein-valves. 

The  changes  hitherto  described,  although  as  often 
dent,  are  frequently  associated  with  ordinaiy  inflammation  of 
parts  aroimd  the  veins,  as  may  be  seen  in  the  greater  nnmlMr 
of  the  preparations  in  the  London 
As  a  consequence  of  such  inflammation  (At 
so-called  adhesive  phlebitis),  small  veneb 
quickly  fill  with  clots ;  and  if  a  main  trak 
is  then  examined,  its  inner  surfiice  will  b 
found  dotted  over  with  what  at  first  si^ 
look  like  plates  of  lymph,  but  which  are 
reality  the  clots  projecting  from  the  hnait, 
veins,  some  firmly  attached,  some 
loosely  in  the  canal.  From  these,  as  8taitia|^ 
points,  the  main  vein  becomes  in  tnni  ob> 
structed  with  coagula,  more  especially  if  ib. 
outer  walls  are  implicated  in  the  inflammi^i 
tion,  the  clots  having  often  a  regular 
nated  arrangement.  At  the  first  large  veMl 
which  joins  the  affected  vein  the  dotting  ii 
arrested  by  the  incoming  blood-stream ;  b< 
if,  as  has  been  already  shown,  the  disposition  to  dot-formiiioi 
is  strong,  it  is  only  checked  at  the  junction  of  collateral  vooMit 
and  may  extend  with  scarcely  any  limit  either  towards  or  vmj 
from  the  centre  of  the  circulation. 

Wlien  these  clots  are  removed,  the  lining  membrane  of  Ik 
vein  beneath  presents  a  natural  appearance ;  but  its  outer  mi 
middle  coats  are  not  uiifrequently  thickened,  and  if  there  h 
much  contraction  of  the  tissues  around  subsequent  to  tltfir 
inflammation,  the  vein  may  be  thrown  into  longitudinal  fiJfc 
or  may  become  tortuous.* 

As  each  coagulum  is  formed,  it  contracts;  and  it  oAb 
happens,  being  firmly  fixed  by  its  roots,  as  we  may  tenn  ill 
prolongations  into  the  small  branches,  that  the  vein-wall  ii 
drawn  with  it  in  its  retraction,  becoming  condensed  vi 
thickened  in  appearance,  so  much  so  that  when  cut  across  it 
resembles  an  artery.  Indeed  this  condition  is  generally  mil- 
taken  for  an  inflammatory  thickening  of  the  vessel ;  but  in  tb 
ease  of  the  young  woman  narrated  at  page  361,  suspecting  tii^ 

•  Museum,  Collefre  of  Surgeons,  1 72.3. 
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the  cliange,  I  removed  the  internal  saphena,  whicli 
ed,  thick,  and  hard  like  a  piece  of  whipcord,  and 
water  into  a  part  of  the  vessel,  easily  restored 
ian  of  the  canal  to  its  ordinary  size,  and  the  vein- 
Qsoal  appearance,  so  that  in  the  preparation*  it 
rked  contrast  to  that  part  of  the  vessel  which  re- 
iideaeed.     Had  its  waUs  been  thickened  by  any  infiam- 
it,  they  would  not  have  yielded  to  the  slight  pres- 
wae  employed,     I  have  recently  bad  many  opportu- 
^repeating  this  experiment* 
ietimes  the  eoagulum  shrinks  to   one  side,  beings  more 
^leld  by  the  branches  in  that  than  in  the  opposite  direc- 
■0  under  fetvourable  circumstances  the  blood,  incessantly 
Pimring   to  insinuate  itself  into  the  obliterated  vessels, 
,  channel  by  the  side  of  the  clot  between  it  and  the 
or  in  rare  instances  (referred  to  by  Ribes  and  others) 
far  itself  a  passage  tln*ough  the  centre  of  the  clot. 
IQcb    circumstances  the  circulation   is   re-established, 
hindered  by  portions  of  fibrLnej  which  form  bands 
Sfds  stretching  across  the  canal.t 
jre  commonly  happens  that  the  obliteration  is  perma- 
the  vessel  is  lost  to  the  circulation,  the  clot  (frequently 
1)  and  the  vein  ultimately  forming  a  firm,  shrunken, 
^calcareous  cord*     The  collateral  circidation  carries 
which  should  have  passed  through  the  lost  vessel : 
sfore   this  is   established,  and   even   after,  there  is 
of  those  parts   from   whence   the   return  of  blood   in 
1,  and  occasionally  even  hDeniorrhage*     The  extent  and 
'  of  this  QBdema   {white  mi^elling)  will  depend,   (a)   upon 
of  the  vein  obliterated,  (h)    upon   the   extent  of  the 
ion,  and  (c)  upon  the  sufficiency  of  the  anastomosing 
to  remedy  the  obstruction.     When  the  oedema  is  at- 
iwith  considerable  pain,  a  low  state  of  inflammation  is 
led*     The  part  is  swollen  and  hard,  but  does  not  pit  on 
%s  in  anasarca,  and  is  not  red,  as  in  phlegmonous  ery- 
)ut  these  affections  are  nearly  allied,  as  the  one  causes 


,  8l  Bartlioloinew'sy  xiii.  157. 

Su  ThoQiM'if  T,  l<X2t  108.     With  reference  to   the  occHsional 

of  tliese  dot*  and  tlieir  connectioa  with  the  forraiitioti  nf  aneuriaiu,  see 

t  bftfc  rep^JTted  in  tlie  Path.  Trans,  vol.  ix.  p,  SJ^l ;  and  Rematlm  by  Dr. 

\  ih&  F'tjrnmtUfH  of  AnntrUm  in  contU'ctton  with   Thrombojtijt^     LondoD, 
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celltilar  inflammation,  and  erysipelas  itself  almost  alwajs  oooi 
sions  an  affection  of  the  veins. 

This  oedema  often  embarrasses  the  repair  of  fractures,  mm 
especially  when  the  breakage  is  near  a  medollarj  foramen  aai 
involves  the  laceration  of  a  large  vein,  or  when  the  tissai^ 
around  are  greatly  bruised  from  the  direct  violence  of 
injury,  so  that  clots  form  in  the  principal  vessels.  As 
complication  is  of  such  common  occurrence  and  of  such 
importance,  it  is  strange  that  attention  has  been  so 
directed  to  it  in  cases  of  tardy  or  non-union.  It  may  be 
pected  when,  about  the  fourth  week  after  the  injury,  the 
continue  or  become  oedematous,  cold,  and  often  aching, 
remedy  consists  in  endeavouring  to  improve  the 
through  the  superficial  veins,  which  are  least  often  obst 
by  friction  with  the  hand  and  by  position.  It  is,  howe 
always  a  serious  affection,  as  shown  by  the  frequency 
which  opportunities  offer  for  inspecting  the  bodies  of  old 
feeble  people  who  die  some  weeks  after  a  fructure  with  no  1 
of  union,  but  with  numerous  ecchymoses  and  plugged 
around  the  seat  of  injury.* 

It  depends  upon  the  quality  of  the  fibrine  whether  it  can 
these  simple  obstructions,  or  whether  it  softens  and  diEdnt^ 
grates,  forming  a  thick  yellow  fluid,  sometimes  blood- 
which  resembles  pus  (puriform)  in  its  appearance,  and  wl 
with  the  complications  it  may  give  rise  to  (pyeemia),  has 
already  described.f  The  clot  when  softened  is  usually 
off  (sequestered)  in  an  upward  and  downward  direction 
newly-added  coagula.  And  here  I  may  observe,  that  the  BoAJ 
euing  begins,  as  a  rule,  in  the  coagula  last  formed,  not|  m 
Yirchow  states,  in  those  first  deposited.  For  in  the  advance  fl^ 
the  malady  the  patient's  health  fails,  and  the  fibrine  beconNt 
more  and  more  prone  to  disintegrate  and  soften  into  a  puiifoiK 
fluid. 

TJie  symptoms  of  obstruction  of  the  deep  veins  are  obscm^ 
even  when  attended  with  ordinary  inflammation  of  the  paili 
around.  There  may  be  some  constitutional  disturbance;  tli 
superficial  veins  may  be  congested,  and  after  a  time  the  occur- 
rence of  oedema  may  be  noted.  When  the  limbs  are  affected, 
they  feel  hot  and  dry,  are  usually  flexed,  and  cannot  be  extended 


*  See  '  Notes  on  Non-uniting  Fractures/  Med,-Chir,  Trang.  voL  li. 
t  See  Pr.£MiA,  voL  i. 
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considemble  pain.    If  the  superficial  reins  are  involved, 
can  be  felt  as  hard  cords  under  the  finger,  the  iodiiration 
due  to  the  thickening  of  the  tissues  around,  to  the  clots 
or,  more  oftenj  to  the  two  conjointly.     The  course  of 
t  attendant  inflammation  is  marked  bj  redness  and  tender- 
and  may  be  distinguished  from  inflammation  about  the 
by  the  small  size  of  the  cords  in  the  latter,  itg  super- 
chjuiacter,  aiid   the   rose-coloured   redness   of  the   skin* 
diagnosis  between  afleetions  of  the  deep  veins  and  of  the 
snts  i«  not  so  clear.      An   accompany  log  injury,  from 
the  niiscldef  may  have  started,  and  which  is  generally 
lion   or   an   open  wound  of  some   kind,  will   usually 
to  us  the  probable  condition  of  the  neighbouring  veins. 
many  cases  no  danger  is  to  be  feared ;  but  when  large  and 
it  veins  are  extensively  affected^  as  those  of  the  pelvis 
lower  extremities  conjointly,  nutrition  is  eo  largely  hin- 
tbat  deiith  by  no  means  unfrequently  results.     The  ob- 
ons  often  cause  serious  complications,  as  has  been  already 
toti^ajrd,  and  there  is  danger  of   portions    being  separated 
the  clots  in  the  veins  and  causing  secondary  mischief  in 
'  capillaries  of  various  organs  (pyaemia). 
Troiifneni, — K  the  nature  of  this  affection  is  rightly  under- 
I,  the  description  of  its  treatment  becomes  simple  enough. 
\  patient^s  health  must  be  upheld  by  doses  of  bark,  or  of  any 
'  mpproved  tonic ;  and  a  generous  diet  must  minister  to  his 
ItneoL     If  there  be  any  error,  it  will  be  on  the  side  of  not 
I  enough  in  this  respect.     Locally,  rest  must  l>e  insisted 
I  if  possible  in  such  a  position  as  shall  fa\^our  the  circu- 
thrcingh  the  part  affected.     The  circulation  should  be 
in  the  superficial  veins,  as  has  been  already  indicated, 
►  surest  means  of  relieving  oedema.     If  there  be  pain  from 
itnaiion,  it  may  be  soothed  by  warm  fomentations  5  if 
^ehroiiic  and  from  oedema,  it  is  useful  to  give  opium  in 
flofnii  and  thus  for  the  time  reUeve  it.     Each  case  in 
tlie  symptoms  are  at  all  serious  will  probably  require 
r  watching ;  for  the  disease,  with  its  series  of  stages,  the 
on,  the  eventual  obliteration  and  the  righting  of  the 
*,  is  of  slow  progress,  and   must,  after  all*  be  left 
much  to  nature.     Our  anxiety  to  render  assistance  should 
'  lead  a«  to  the  employment  of  such  remedies  as  blisters 
to  the  oedematous  limb  5  nor  can  aught  but  harm  be 
icipated  from  depletion,  the  use  of  mercury,  or  of  such-like 
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powerful  medicine.  Except  in  the  case  of  the  complicatio 
to  which  I  have  referred,  a  favourable  iBsue  may  be  ant 
pated. 

SuppuEATiTE  Phlebitis. 

Tt  remains  to  refer  to  the  so-caUed  mippurative  (diffuse) j 
bitis.     Tills  disease  is,  in  fact,  nothing  more  than  a  dS 
phlegmonous   inflammation,  and   ought  to  be   reclassed 
disorders  of  that  character,  from  which   it  was  separafe 
account  of  a  prevalent  opinion  that  the  inner  membr 
veins  was  the  part  first  and  chiefly  affected.     This  inflamD 
follows  the  course  of  veins  which,  acting  as  conductors,  fa? 
its  rapid  extension  in  the  direction  of  least  resistance; 
hence,  as  a  rule,  the  disease  passes  from  the   small  to 
larger  vessels,  since  the  cellular  surroundings  of  the  latter  i 
the  easier  routo  for  its  advance.     That  the  parts  around 
first  afllected,  and  not  the  lining  of  the  veins,  is  shown  by  \ 
examination  of  fatal  eases*     There  is  no  preparation  of  so- 
suppuriitive  phlebitis  I  am  acquainted  with  in  which  the 
around  the  veins  are  not  inflamed  and  thickened. 

No  patients  in  a  fair  condition  of  health  could  suffer 
this  disease.    The  worst  thej  could  be  troubled  with  would 
a  limited  (adhesive)    inflammation  of   the  parts   around 
vessels,  with  attendant  obstruction   of   the  veins  with  cV 
But  if  the  system  is  depressed  and  enfeebled,  as  when  sufl 
from  extensive  ulcers,  from  large  lacerations,  or   after  ; 
operations,  this  disease,  attacking  wounds  and  adjacent 
tures,  extends  along  the  course  of  the  vessels,  just  as  in  otl 
cases   it  happens  to   extend  along  the  subcutaneous  cellu 
tissue,  and  is  known   as  phlegmonous  erysipelas.      It 
from  various  local  irritations ;  in  one  case,  the  puncture  (i 
section),  in  another,  the  division  of  a  vein,  is  its  starting  ; 
and  it  often  occurs  after  amputations,  as  after  other  won 
not,  however,  in   consequence  of  ligatures   applied    to 
Whether  these  vessels  be  tied  or  not,  this  infliumnation 
supeiTene  5    indeed    in    everj'   amputation,  as    remarked 
Blandin,*  the  veins  which  accompany  small  arteries  are  alf 
tied ;  and  we  have  no  right  to  argue  that  the  ligature  of 
large  vein  is  more  likely  to  be  followed  by  diffused 


'  Journal  heMtmadttur,  tame  iL  p»  570,    Pari  a,  182©, 
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tf  lis  wall,  than  is  that  of  the  smaller  vessels.  Such  an 
i|»lioii  eaanot  be  justified. 

liisi  remembering  that  various  de^ees  of  severity  exist 
en  ihe  limited  (adhesive)  inflammation  of  the  tissues 
d  m  vein,  and  the  most  severe  form  of  diffuse  suppiira- 
if  the  same  structures,  we  will  take  a  bad  case  of  the  latter 
ting  &  correct  idea  of  the  nature  and  progress  of  the 
le. 

Imli  27, 1861, 1  exAtntned  the  bodj  of  a  man  who  die^  in  St  B&rtho* 
■  Hoapitjd  under  the  foUuwtn;?  circumstanoes.  H^^  fnll  fiMin  a  htui^bt, 
Wftm  aocie  iron  »pike«,  which  penetrated  one  into  either  thigh.  Diirused 
MUioD  became  e«ftabU3hed  along  the  trdu;k  of  tbe  wounds,  more  e8pecialljr 
figlit  fltde.  On  the  fourth  day,  without  material  aggmvatjon  of  the 
ni%  tlie  nghi  taphenoua  ^'^ein  became  mduTated  along  ita  entity  lengrtln 
Bgi  baouiia  eoDgeflted,  svmptoms  of  dyspnoea  wt^re  added,  and  be  died 
Id)  OB  tb^aereotb  daj.  The  right  wound  extended  ncroi^^  the  tbi<^h  to 
9  md^  wid  unhealthy  pua  was  diffused  far  and  wide  supertieinl  to  the 
ila.  The  tiasues  around  the  aapbena  Tein  were  laden  with  extrava^tated 
Hid  with  nnbealthy  panious  pus.  The  glands,  esptM-iallj  abt»ut  the  upper 
f  Ik*  thifb,  were  enlarged  and  blood -stained.  The  outer  coat  of  the 
i  WW  mditnaitfnift^  the  internal  aurface  of  the  veaael  was  rough,  and  the 
Mi  wa%  for  the  iDOit  part,  wanting.  There  was  no  increaaed  vascularity 
iteweL  Ila  canal  was  filled  with  ^anions  pun,  and  ix^ca^ional  shreds  of 
Jota^  Jiiai  above  the  inner  ankle  it  was  suddenly  contracted,  and 
It4  •  trnftsiog  ooagutum  :  and  here  was  the  limit  of  the  surrounding  in* 
lllos.  Tha  femoral  ▼eln,  at  its  junction  with  the  sapbena*  was  laden  with 
ioand  cl0ft%  wbicb  extended  into  the  extenud  iMac*  The  lunga  were 
ni  mi  oBdcouitoiis. 

i  elimages  in  this  and  in  allied  cases  may  be  described  aa 
■toiUioii  of  the  tissues  arouud  each  vein  with  serum  and 
Hrimr  lymph.  This  quickly  degenerates^  and  forms  a 
I  of  abscesses,  or  rather  a  diffused  collection  of  pus.  The 
[tj  with  which  these  results  follow  each  other  is  most 
ixig*  The  reins  at  first  conti-act,  entangling  as  they  do  so, 
coagula ;  but  presently  such  portions  dilate.  Beyond 
p  other  parts  of  the  same  vessel  are  undergoing,  as  the 
iiBding  disease  advances,  the  earlier  prijcess  of  coutriLC- 
again,  beyond  such  portions,  clots  close  their  canal 
the  momentary  limit  of  the  disease.  And  so  it  ex- 
fbUowing  the  vein-course.  All  branch  vessels  are  closed 
btSy  or  involved  otherwise  in  the  disease,  so  tbat  no  blood 
llMiiigh  the  vessel,  and  thus,  and  from  the  condition  of 
wKb  aiotind,  no  nourishment  can  now  reach  the  inner 
nat;  ao  it  dies,  becoming  cloudy,  forming  an  inorganic 
t  poIp»  which  gradually  melts  down  until  no  trace  of  it 

a  a  2 
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remains.   Tlie  inner  coat  being  destroyed,  pus  finds  its  way  in^ 
the  dilated  vessels,  either  direct  from  the  other  rein-eoi 
through  tbem  from  the  parts  around ;  for  these  coats,  depi 
like  the  inner  of  their  blood-snpply,  frequently  perish 
eonrse  of  the  disease. 

The  symptoms  which  a<?company  these  changes  are  of  a  i 
eren  typhoid  character,  ushered  in  with  rigors,  and  a 
increase  in  the  severity  of  pre-existing  signs.     If  supei 
veins  are  involved,  the  accompanying  induration  and  cong< 
of  the  parts  around  will  mark  the  progress  of  the  disease ;  if 
deep  vessels  are  implicated,  it  is  upon  the  accession  of  gem 
symptoms,  and  upon  the  uneasiness  about  the  parts  affi 
that  we  must  rely  for  a  diagnosis,  which  indeed  is  not  al 
easily  arrived  at.     ^VTien    diffuse    suppuration  is  establi 
a  satisfactory  issue  is  doubtful,  although  in  the  less  severe 
we  may  succeed  in  limiting,  and  so  in  arresting  the  disorder* 
To  effect  this,  every  effort  must  be  directed  to  the  supporfc 
the  patient  with  stimulants,  nourishing  food,  and  tonics 
fomentations  applied  to  the  parts  affected,  must  be  combi 
possible,  with  free  incisions  to  allow  of  the  escape  of  the 
healthy  material  depositing  along  the  course   of  the 
But   enough   has  been  said  in  treating  of  erysipelas 
pyicmia,  to  render  it  unnecessary  to  enter  here  into  details 
management,  which  would  be  merely  a  repetition  of  those 
commended  for  the  aforesaid  diseases. 

In  cases  of  diffuse  suppuration,  the  coagula  play  an  u: 
tant  part,  very  different  from  that  which  they  occupy  in 
of  clot*obstruction  (more  especially  when  they  soften  and 
the  j>uriForm  condition).     Enough  has  been  said  to  show 
great  difference  between  the  two  affections ;  but  unlike 
the  two  diseases,  they  have  this  in  common,  that  either 
the  cause  of  those  secondary  complications  to  which  the 
pyaemia  is  properly  restricted. 


Infants  occasionally  suffer  from  inflammation  about  tJ 
bilical  vein,  as  noticed  by  Oaiander,  Meckel,  and  by  Dupl 
It  commences  from  the  second  to  th  *  twelfth  day,  and  is  of 
preceded    by   some    injury   which    the    cjild    has    sust 
In  other    cases,   it  would   seem  to  depend   upon    Influeno 


*  Revm  mSdtcakf  1838,  tome  iii*  p. 

MeiL  liii,  art.  37. 


lOi. 


See  also  Morgjkgni,  EjM, 


mtna  Ac  twelfth  to  the  sixteenth  day.  The  entire  cord 
►olTed,  thickened,  with  the  Btnictures  around,  and  often 
peritanitis.  The  umbilical  vessels  are  all  obliterated  in 
lominoii    affection,  their  canak   being  filled  with   clots, 

tiTe  been  found  to  extend  into  the  portal  veins.  The 
he  child  and  the  various  secretions  require  attendmg 
warm  fomentations  may  be  applied  to  the  inflamed 
»;  but  the  tender  ag:e  of  the  infiint  is  unequal  to  resist 
[  A  disease,  for  a  fatal  result  has  followed  in  all  recorded 


not  infrequently  contain  loose  calculi  or  phlebo- 
aerally  round  or  oval,  and  sometimes  attached  by  a 
icle  to  the  inner  walL  No  inconvenience  results  from 
meseiice.  They  are  found  most  frequently  in  the  veins  of 
Ira  about  the  bladder  and  prostate,  especially  when  the 

ir  origin  has  been  much  questioned.  Bichat*  thought 
[lejr  occurred  in  veins  exposed  to  slow  circulation  of  their 
its.  Hasse  found  them  connected  with  varices.  Hodg- 
idd  that  they  were  probably  formed  in  surrounding  parts, 
B^  their  way  into  the  veins  by  absorption.  Cruveilhier 
Hat  they  were  developed  in  the  centre  of  a  clot  of  blood. 
BWerer,  most  probable  that  they  are  clots  which  have 
ried  np  and  become  transformed.     Having  protruded  from 

El  branch,  they  receive  additions  to  their  surface,  and, 
separating  from  the  pedicle  which  held  them  to  their 
eaaeL  ^ift  their  situation,    and  are  r»erhana  rolled 
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lime.  The  former,  constituting  about  twenty  per  cent,  of  1 
calculi,  are  nearly  all  albuminous  or  fibrinous;  the 
though  mainly  phosphate  of  lime,  is  mingled  with  a 
Bulphat^  of  potash  and  sulphate  of  lime.  That  is  to 
the  phleb<:ilithe8  consist,  as  might  be  expected,  of  the 
lated  protein  constituents  and  the  less  soluble  salts  of1 
blood. 

Htpertropht  and  Ateophy. 

Hypertrophy  of  veins  occurs  when  any  part  of  the  body  is  i 
seat  of  increased  growth.     It  is  a  natural  and  healthy  cl 
Thus  during  pregnancy  the  uterus  is  provided  with  en 
channels  for  the  removal  of  its  venous  blood ;  and  thus  in  a  j 
of  medullary  cancer  of  the  omentum  I  have  seen  the 
twice  its  natural  size,  in  consequence  of  the  large  qi] 
blood  carried  to  it  from  the  rapidly-growing  tumour* 

With  this  fonn  of  hypertrophy  there  is  proportionate 
tiou,  so  that  the  vessels  are  perfect  to  i  erform  all  their  fuD 
They  are  thus  adapted  to  new  conditions,  as  when  an  : 
wounded  through  a  vein,  and  the  latter  dilates  (aneurismal  i 
above  and  below^  its  walls  becoming  thickened  so  as  to 
the  arterial  impulse. 

Hypertrophy  with  dilatation  also  compensates  for  many  < 
structions  to  the  circulation  by  fitting  one  set  of  veins  to  i 
up  for  the  loss  of  any  other.     Thus  no  inconvenience  foil 
when  superficiaJ  veins  are  obliterated,  for  by  dilatation  of  a 
tomosing  branches   the    circulation   is    readily  re-establi 
When  the  vena  cava  inferior  even  is  permanently  closed,  it  j 
well  known  that  the  lower  portion  of  the  vessel  dilates  in  i 
mon  with  the  branches  opening  into  it ;  that  various  small  te 
become  large — for  example,  the  superficial  abdominal  or  azy 
major  ^ — and  so  carry  to  the  heart  the  blood  which  ought  | 
have  reached  the  right  auricle  by  the  usual  channeL 
cases  have  been  long  on  record.     One,  described  by  Halfoa 
is  preserved  at  the  College  of  Surgeons,  and  shows  the  ill 
vein  slightly  dDated  below  an  obstructing  coagulum,  a  vario 
(dOated)  set  of  veins  about  the  groins  having  carried  on 
circulation  for  several  years  before  death^f     This  kind  of 
tation  ceases  when  the  veins  can  conveniently  carry  the  ei 


•  Muaeum,  Giiy'fl  Hospital,  152P^, 
t  Museum,  1732.     See  cai»t-a  by  Morgagui,  Portal,  Petit,  Cline,  and  otl 
alsg  Beyuttud,  in  the  JuunmUitldomudaire^  t«me  ii,    Paris,  1829. 
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^itj  of  Uood,  and  tbe  change  is  permanent  or  tt^mporaiy  aa 
hrtruction  remains  or  is  removed,  for  in  the  latter  case  the 
I  osuallj  regain  their  ordinary  size. 

le  only  anatomical  change  which  attendg  this  increase  of  a 
is  the  addition  of  transverse  fibres  to  its  middle  coat ;  its 
kli  is  unaltered,  and  its  waUs  remain  smooth  and  imiform, 
where  p*>uche8  behind  the  valves  account  for  sHght  irregn- 
tes ;  but  as  noticed  by  Baillie  and  Watson,*  '  the  vessels 
}ften  bent  and  twisted  when  the  cnrrent  forces  its  way 
nvid  against  the  opposing  but  iiiefftH:'tiial  bai-rier  of  the 


I 


lie  obstmction  to  the  circulation  is  in  the  heart,  or  in  the 
i,  that  is  to  say,  in  one  of  the  central  organs  through  which 
iood  most  pass,  no  round-about  channels  can  rearrange  the 
ilalioii«  The  veins  still  dilate,  but  the  change  is  passive, 
ioeommodates  them  to  the  blood  which  accumulates  within 
*  imnuls,  because  its  onward  passage  is  impeded.  Thus  it 
mnSy  with  obstruction  from  disease  of  one  of  the  valves  of 
that  the  entire  venous  system  dilates,  so  that  veins 
be  seen,  such  as  the  external  jugular,  are  turgid  and 
Maybe,  with  this  dilatation,  there  is  proportionate 
igtbening  of  the  veiu*wall ;  but  it  more  commonly  happens 
the  yielding  is  simply  passive,  increasing  until  relieved  by 
ore  of  the  wall  (hsemorrhage),  or  by  exudation  of  serum 

). 


kh^  of  reins,  in  common  with  atrophy  of  other  stnictores, 
y  follows  disuse  of  a  part.  After  amputation  above  the 
!,  the  femoral  vein  lessens  to  one-third  of  its  previous  sisse ; 
r  femoval  of  a  testicle,  the  corresponding  spermatic  veins 
nlc  and  waste.  In  a  ca^e  in  which  the  right  kidney  had 
i  transformed  into  a  large  cyst  from  the  impaction  of  a 
(dits  in  ita  ureter,  the  canal  of  the  renal  vein  would  not 
ikmx  ordinary-sized  probe* 

^mmeration  of  the  coats  of  a  vein  never  associates  with 
^gr  of  the  vessel ;  indeed,  its  raxity  under  any  circum- 
eea  offers  a  marked  contrast  to  its  frequent  occurrence  in 
riea.     In  the  museum  of  St,  George's  Ho8pital,t  a  vein  from 


lfiddle«ex  IInApital^  ac^ries  vi.  ^^2'*     Trmm.  of  a  Society  for  the 
^  Med.  and  Chir,  Krwwied^j  voL  L  p.  127. 
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the  broad  ligament  of  the  uterus  contains  a  round  wMte  n 
within  its  tuuies,  the  vein  being  pennotis ;  in  another  caae 
calcareous  deposit  involves  the  internal  saphena ;  and  Sm 
mentions  a  case  where  a  similar  deposit  was  found  in  thfl 
of  the  vena  cava  inferior,  near  its  division  into  the  com 
iliacs.  Beclard  observed  calcareous  degeneration  in  the  fern 
vein,  and  Macartney  ard  Andral  in  the  internal  sapheua. 
has  also  been  mot  with  in  the  hepatic  veins  ;  t  but  its  occum 
111  ay  be  considei*ed  accidental  wherever  situated.  Indeed 
doubtful  if  tJiese  calcareous  plates  should  be  regurded  i 
degeneration  of  the  vein-wall ;  it  is  more  probable  that  1 
depend  upon  an  after  chanf^e  in  some  local  deposit  of  fit 


Varicose  Teens. 


ibS 


Varicose  veins,  Varix^  J  PhJehedamni, — When  a  vein  ' 
dilated  without  any  good  object  or  purpose,  it  is  said  t4 
varicose.  In  the  active  or  passive  dilatations  already  descd 
which  adapt  these  vessels  to  certain  states  of  the  circulation 
purpose  is  as  evident  as  is  the  gain  which  results.  Not  so 
varices.  No  good  comes  from  thean.  They  are  useless 
hurtful. 

Many  of  the  early  medical  writers  were  familiar  with  u 
that  is  at  present  known  respecting  varix.  It  is  still  the  * « 
tation  of  a  vein  '  described  by  Paulus  -ffigineta ;  §  and 
treatment  of  the  dilated  vessel  continues  practically  unci 
Some  veins,  so  far  as  is  known,  are  unaffected  by  varice 
among  those  which  have  been  reckoned  as  varicose  a  eonS 
able  Tiiimber  ought  rather  to  be  referred  to  that  hypertrc 
with  dilatation  which  has  been  already  described.  Thus 
tumours  formed  of  tortuous  and  dilated  subcutaneous  ? 
(fancifully  likened  by  Severinus||  to  the  head  of  Medusa),  wl 
occasionally  occupy  the  hypogastric  region,  simply  eompen 
for  the  obstruction  of  some  large  vessel,  such  as  the  vena  i 
inferior,  unless  indeed  they  are  due  to  that  congenital  oom 
nieatiou  in  rare  cases  maintained  between  the  portal  system 


ichu 

C6^| 

conn 


I 


•  Mufleura,  St,  Thonjiis*8  HoFpital,  y,  170. 

t  Museum,  College  of  Surgeons  J  1438, 

X   Vftrifts,  unequftL     Gnecis  Ktpfro^  aut  tXia  Hippocratia  dicitu?. 

5  *  'N^niix  TeiitpdilfttAlio  est,  aliquando  in  tempoiiljuei,  aliqujmdo  in  ima  f« 
parte,  Bub  imjbilico,in>miuQquain  etiam  circ*  te8ticulo^,aed  maxime  in  cruribt 
Opi(4  fk  lie  Medicdf  Lat  don*  p,  60.     Paris,  1532, 

II  M,  A.  Severinui,  Be  recotid.  Abs,  Katurd,  cap.  ix,  §  13. 
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entuieocui  vessels  of  the  abdomen  by  means  of  a  patent  um- 
ml  rem,  and  of  which  a  few  instances  are  on  record.* 
ftoe  varices  ore  commonly  met  with  in  the  Biibnmcons  veins 
bladder  and  rectum  (htemorrhoids),t  in  the  sperinatic 
le,  cirsocele),J  and  in  the  veins  of  the  lower 
ities.  They  are  also,  though  rarelyj  met  with  in  the 
about  the  face ;  more  especially  those  of  the  lipa  and  eje- 
In  one  specimen  they  may  be  seen  involving  the  internal 
;  §  in  another,  the  veins  of  the  stomach  ;||  and  they  are 
affect  the  pharynx,  oesophagus,  and  small  intestine,  hut 
the  records  are  unsatisfactory.  One  case  of  vanx  at 
d  of  the  elbow  is  recorded  by  Petit ;  and  a  boy  is  stated 
(ITarreD  to  have  suifered  from  varix  which  formed  between 
ihoiilder  and  elbow  after  violent  muscular  exertion  ;  U  but 
jbeetaBls  of  the  upper  extremities   is   a  very  rare  occur- 

of  the  lower  exiremiiies^  though  much  had  been 
inspecting  them,  received  but  little  attention  fi^^m 
This  neglect  occasioned  and  maintained  the  ern>r 
loyer^  adopted  by  most  of  those  who  wrote  upon  the  subject, 
;  varices  are  an  unnatural  permanent  dilatation  of  tlie 
^MdAmeouB  veins,  from  which  the  dee^p  vems  are  at  first  exempt, 
that  the  hitter,  constantly  sustaujcd  by  the  muscles,  receive 
I  these  contractile  organs  a  support  by  which  they  escape 
n,  whilst  the  subcutaneous,  less  well  supported,  can 
id  indefinitely. tt  The  disease,  Kmited  in  its  origin  to  one 
^  vessela,  was  said  to  be  caused  by  a  retrograde  movement 
Bie  Wood,  or  by  a  mechanical  obstacle  to  the  retami  of  the 
>od  of  the  heart,  or  by  a  communication  between  the  arteries 

r  CniT^illikr,  Atml.  paik,  lsv«  xn.  pi.  0. 

'        h  VMWA  0¥  THE  RkCTTIM, 

iS£»  OF  THE  Male  (JRGA^^S  of  Gt2IKItATI01f. 

,  8t  Thcmias's  Hospital,  t,  15o. 
College  of  Surg^anB,  1158. 
'  <  Maladies  c'hir.UimiLi  ii,  p.  40  ;  Sitrffieal  Ohserv.  on  Tumouff,  p,  4'12* 

nstting  preparation  in  the  Museum  of  St.  George's  Hospital^  series 
'  §  itU  the  deep  veins  of  the  arm  varicoe«.      The  clusters  of  Teina 

ix-nuu^iu;;  the  miiin  artery  received  an  obscure  pulsation  froiu  it^  and  tbere 
i'ftieh  difficulty  in  determiniiifr  the  natura  of  the  a^ectiou.     It  waa  noticed 
90M«  cm  after  ^trildn^  a  violent  blow. 
tf  Bojer,  Trmii  da  Maladies  thir,  tome  ii,  p.  461  j  Sir  Ererard  Home,  iVao- 
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and  veins,  small  vessels  passing  directly  &om  the  one  to 
other.     The  last  suggestion,  however  attractive  in  theory,  fcilS 
from  the  absence  of  anatomical  proof,  for  the  presence  of  the 
anastomosing  vessels  has  never  been  shown  by  dissection  * 

The  error  of  Boyer's  doctrine  rested  upon  insnificient  anato- 
mical research  ;  for  in  fact  varices  do  not  invariably  com 
in  the  trunk  of  the  saphena,  or  in  that  of  any  superficial 
The  seat  of  varices,  as  shown  by  Yerneuil,t  is  as  often  ia 
deep  veins,  and  they  thence  extend  to  the  snbcntaneons  v< 
by  the  numerous  anastomoses  existing  between  the  two 
and  far  from  being  rare,  the  deep  varices  are  of  very  freqi 
occurrence. 

There  are  various  veins  in  the  thickness  of  a  limb 
deeply  seatt^  in  company  with  the  great  arteries,  the  popliteal 
posterior  tibial,  and  the  like ;  some  which  lie  in  the  subcutaaeoi 
tissue ;  and  lastly,  intramuscular  veins,  which  convey  blow 
from  the  muscles  to  the  deep  or  superficial  vessels,  and  fon 
anastomoses  between  them.  These  intramuscular  veins  csn 
large  quautities  of  blood,  and  their  capacity  is  great  in  ^vofcfp 
tion,  I  find  that  the  six  principal  veins  which  pass  in  theadol 
male  from  the  soleus  muscle  to  the  peroneal  and  posterior  tihii 
vessels,  have  a  united  diameter  of  not  less  than  an  inch 
Where  these  vessels  open  into  the  deep  veins  (more  especiiO 

Fig.  154 


the  peroneal  and  posterior  tibial)  the  latter  are  often  great 
dilated,  as  may  be  seen  by  the  accompanying  diagram,  wlii< 
indicates  their  condition  in  a  case  of  varix  which  I  examined  1 
a  body  brougbt  to  St.  Bartholomew's  for  dissection,  BroO 
quoted  by  Verneiiil,  found  deep  varices  equally  with  the  snbd 
taneons ;  Dennce  observed  that  they  were  less  rare  than  hi 

•  Pigettux,  Traits  pratiqne  dea  Maludies  des  VatsseauT.  Pftria,  184S. 
t  OazeUe  niidkale^  18oo,     Qasdte  hehdomadaire^  16Q1,  p.  428, 
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1  Veen  supposed^  and  existed  even  when  the  subcntaneous  veins 
unaffected;    Deville  and   Fouche,  their  attention  being 
to   the    gubject,    confirm    his    statements ;  and    Dnmay 
mmicates  a  case  in  which,  whilst  tying  the  peroneal  artery, 
found  to  be  surrounded  by  large  varicose  veins  with 
iy  thin  walls. 

According  to  Vemeuil,  the  intramuscular  veins  also  become 
e,  and  specimens  are  preserved  in  the  Musee  Dupujrtren* 
ir  they  are  sometitaes  affected  without  change  in  the 
itaaeous*     In  my  dissections  I  have  failed  to  meet  with 
i  intramusctdai*  varix  ;  t  but  from  the  examination  of  bodies 
^ht  for  dissection,  in  which  varices  are  occasionally  dis- 
and  in  which  the  vessels  have  been  carefully  traced, 
confirm  the  statement  of  Briquet,  that  at  the  spot  where 
me  most  common,  large  trunks  conimunieate  through 
miioclee  with  the  deep  veins  ;    and    I   find   the   latter  as 
only  diseased  as  the  superficial  vessels,  the  disease  being 
\  adY&oced  where  the  intramuscular  veins  empty  their  blood 

86 1- 

••^-Certain  conditions  of  system  favour  the  formation  of 

congenital  predisposition  amongst  others;  a  disposition 

j^llt  by  aome  to  be  liereditary.     Very  little  is  known  about 

Benoms  with  an  indolent  temperament,  or  persons  I'educed 

1, j  suffer  from  a  relaxed  and  debilitated   condition  of 

[fein-walls,  which  lose  their  tone  and  their  elfisticity,  and 

offer  little  resistance  to  the  pressure  of  the  blood.     In 

I  cftsee,  the  heart's  action  is  reduced  in  frequency  (I  have 

i  yoimg  adults  in  whom  it  beat  but  fi^rty  times  in  the  minute) 

I  Hd  ill  force,  so  that  it  slowly  and  with  difficulty  relieves  itself 

^  venous  blood.     Such  people,  and  others  to  a  less  extent, 

Bore  likely  to  suffer  from  varix  if  their  occupation  is  one 

habitually  involves  much  standing  or  walking— -in  fact, 

^ttj  long-continued  muscular    exertion ;    and    so    cooks    and 

have   been   selected   by   Brodie  and    by  Home  aa 

By  prone  to  the  fornnition  of  varicose  veins-     They  are 

eloped  chiefly  during  the  active  middle  period  of  life  ;  but 

tbeir  appearance  may  be  postponed  until  old  age,  or  may  be 


*  ^r  dams  $H  ^^* 

'  ^  rtiier  inveitigatioDs  confirm  me  in  this  etRtemenL  The  TKrioue  optniona 
4ttiiia4  other  poinU  io  the  aDAtoniy  of  varix  are  fully  diflcuseed  in  chiip.  i. 
^UtUmfB  work  On  Varicojte  Dinease.    Londim,  1>M18. 

t  Oft  tio  iaflaeQce  of  goat^  see  Pa^et|  Si.  Burthohniew't  Ho^al  ReparU^ 
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referred  to  early  life,  since   they  not  unfrequently  occur  in 
children  under  ten  years  of  age. 

Obstruction  to  the  circulation  is  a  passive  aid  to  their  fonni- 
tion.  Hence  they  coincide  with  certain  diseases  of  the  hearty 
of  the  lungs,  with  cirrhotic  liver,  and  are  common  when  tht 
portal  system  is  overcharged  with  blood,  as  with  those  wlnj 
live  welly  though  such  suffer  more  especially  fix>m  varices  of  tto^ 
rectum  (hsemorrhoids).  Constipation  involving  the  accnmuk-; 
tion  of  feeces  in  the  intestine  and  pressure  upon  the  iliac  vein^ 
the  obstruction  of  veins  with  clots,  the  pressure  of  tumoin% 
and  such  artificial  pressure  as  that  of  an  ill-adapted  hernia  tr 
or  tight  garters,  may  be  enumerated  as  examples  of  conditioai 
which  retard  the  circulation,  distend  the  veins,  and  prepM 
them  to  become  varicose. 

Such  conditions  have  more  influence  upon  the  veins  of  the 
leg,  because  the  pressure  of  the  column  of  blood  which  thett 
vessels  have  to  resist  is  increased  by  gravitation.  Although  {hi 
column  of  venous  blood  ascending  against  its  own  weight,  ii 
supported  by  the  column  of  ai-terial  blood,  yet  the  pressure  of' 
the  fluid  upon  the  walls  of  the  veins  increases  by  gravitation, 
inch  by  inch,  towards  the  most  dependent  portions  of  the  bodj. 
To  illustrate  this  fact,  the  small  intestine,  freed  from  ill. 
mesentery,  may  be  held  so  that  its  upper  and  lower  outlets  ait 
upon  the  same  level,  the  intermediate  curve  being  pendent.  If 
its  canal  is  filled  with  water,  it  is  easy  to  compare  the  lax  con- 
dition of  its  walls  above  with  their  tension,  almost  to  bursting, 
at  the  curve  below.  In  the  veins  this  tension  is  relieved  bf 
valves,  and  some  dilatation  is  permitted,  as  occasion  requires, 
by  their  thin  and  yielding  walls ;  but  when  the  occasion  pasMi 
by,  the  elastic  vessels  soon  recover  their  natural  capacity,  and 
then  the  slightest  force  acting  upon  the  blood-column  tends  ia 
quicken  its  movement  through  the  venous  system.  If  thcie 
exist  a  tendency  to  dilatation  by  obstruction,  such  force,  in- 
stead of  moving  the  blood-column,  is  expended  upon  the  veiBr 
walls  :*  and  if  the  force  is  represented  by  a  certain  quantity  of 
blood  forced  into  a  vein,  then  there  is  added  an  increased  ten- 
dency to  dilatation  by  excess  of  contents. 

In  persons  with  relaxed  and  debilitated  veins  the  varicoae 
condition  would  seem  to  be  determined  by  the  habitual  ow^ 
exercise  of  muscles^  especially  those  of  the  calf  of  the  leg,  whidi 


•  See  experimenta  by  Williams,  PriticipleB  of  Medicine,  2nd  edit  p.  188. 
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Mood  violently  into  vessels  inclIneJ  to  yield  to  the 

and  already  over-filled  by  reason  of  a  retarded   or 

A  circulation.     The  dilatation  which  ensues  is  usually 

progress  j  indeed,  for  a  time  the  veins  are  often  in- 

i  tUcluiess  and  strength  to  resist  this  distention ;  but 

irda  cases,  and  his  obserrationa  are  confirmed,  in  which 

ices  have  suddenly  appeared  after  violent  muscular 

f  such  as  running,  dancing,  or  carrying  heavy  weights. 

*y  SO  far  as  superficial  varices  are  concerned,  the  intra- 

Teins  pass  into  the  subcutaneous,  there  the  varix  is 

;  there  the  force,  that  is  the  blood-stream  impelled 

muscles,  tends  to  act  on  the  vein- wall  and  to  dilate 

I  for  the  valves  obstruct  below,  and  the  column  of 

slow-moving  blood  resists  above-t 

i4>mical  ehan^es  in  varicose  veins  have  been  described 
;  and  his  distinctions,  though  too  minute,  have  been 
adopted^  In  brief,  it  is  sufficient  to  notice,  that  the 
te  dilated  vessels  may  become  thickened,  or  may 
in ;  that  they  may  be  lengthened,  so  that  the  veins 
tortuous ;  that  the  dilatation  may  be  imequal,  the 
marked  with  pouches,  which  form  at  the  sinus  be- 
TaJve^  or  result  from  the  greater  yielding  of  the 
the  blood  is  forced  into  it  from  an  intramuscular 
that  varix  of  the  femoral  vein,  which  occasionally 
to  be  distinguished  from  a  femoral  hernia, §  is  thus 
y  yielding  of  the  vessel  at  it^  junction  with  the  in- 
x*umflex,  saphena,  and  profunda  veins. 

a,  op,  dt    See  aim  Malgaignef  (Euvru  compL  t.  ii*  p<  208. 

ij  k«9  datioratel?  curiAidered  the  que«tian  of  the  cause  of  varicofnty 

).  So  far  a«  I  am  judge  it^eems  desirable  to  iiMign  aa  causes  thof^ 
in  Ibe  text,  especially  the  influence  exercl^ted  hy  the  intra- mua- 

iipaa  the  deep  and  aubcutaneoua  systems  of  veiDs  in  the  lower 
p 

•  :  spectee  1.  Simple  dilatation,  affeetinpr  the  whole  length  of  a 
Mng  cunly  at  inten-als.  2.  Simple  dilatation,  with  thiiinifi|r  of  the 
I  Uniform  dilatation,  with  thickening  of  the  pwietea,  4.  Diktation 
\  frith  lhick*?ning  at  the  dilated  points ;  in  this,  and  in  the  third 
I  ftmeX  being  lenj^hened  a»  well  as  dilated.  5,  Dilatation,  with  the 
of  iepta,  which  divide  the  intt^rinr  of  the  varix  into  many  compart- 
which  the  blood  coagiilaUv«»  0,  The  addition  to  the  last  f>f  many 
tartM  in  the  wall«,  allowing  the  ewape  of  blood,  as  In  erectile 
Pathatuykxti  Anatmny,  £ng.  Trans.  voL  ii.  p.  4  et  aeq.  Dublin,  \S3L 
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As  tbe  vein-canal  dilates,  the  valves,  unless  previously  rap 
tiired  by  violent  and  sudden  muscular  action,  are  unequal  i 
close  the  passage;  aud^  being  useless, they  presently  waste 
are  reduced  to  mere  fibrous  bands,  or  disappear  altogether.^ 
The  valves  are  not  destroyed  by  the  backward  pressure  of  th 
column  of  blood  obstructed  in  its  passage  to  the  heart ;  fi| 
they  are  adapted,  as  is  well  known,  to  resist  this  pressure, 
they  become,  when  needful,  thick  and  strongs  to  fit  them  ft 
doing  so.  But  the  force  represented  by  the  stream  of  bliK* 
advancing  from  below,  and  from  the  intramuBCular  vei 
presses  upon  their  rear,  and,  as  they  are  unable  to  resist 
force  acting  in  this  direction,  flattens  their  cusps  against  th 
vein-wall ;  and  there,  when  the  vein,  fi-om  the  combined  actio 
of  several  causes,  has  become  so  large  that  the  valve-cusps 
unable  to  meet  and  close  its  canal,  they  shrink  and  atroph 
It  follows  that,  in  varices,  those  valves  only  are  thus  destroy^ 
which  lie  between  the  lowest  varix  and  the  heart ;  and,  whea. 
are  destroyed,  that  the  pressure  of  the  blood-column, 
they  helped  to  resist,  weighs  more  heavily  upon  the  dependi 
and  dilatpd  vessels. 

The    tissues    which  surround  the  diseased    veins 
gradually  absorbed  in  consequence  of  the  continued  prei 
of  the  varix,  and  thus,  as  noticed  by  Hodgson, f  bones 
become  indented.      80  thin,  indeed,  may  the  coverings 
varix  become,  that,  with  sudden  exertion,  or  from  a  blow, 
rupture,  and  hLemorrlmge  ensues.     In  cases  of  long  stani 
however,   it    is    usual   to    find    the   neighbouring    strui 
thickened  and  hard  from  simple  oedema,  or  from  inflam 
ex n da t ion,  which,  by  involving  the  neighbouring  lympl 
causes  many  of  them  to  be  permanently  obstructed;  so 
what  with  their  obstruction  and  the  obstructed  vein-circul 
the  whole  leg  becomes  o^dematous,  and  in  time  accum 
a  great  superfluity  of  fibro-cellidar  tissue,  a  condition  whi< 
severe  cases  is  recognised  as  the  Arabian  elephtintiasis.J 

Varices  of  the  lower  extremity  do  not  affect  especiaDy 
left  limb.     The  curious  error  which  long  prevailed,  and  gaff' 


•  MLtsenm.9,  ColL  of  Surirerms"^  1730,  And  rjftrlholomew*a  Ilo^pitalt  *en* 
70,     (tuy  is  of  opinion,  *  As  n  rnle^  Tt^iDa  that  become  varicose  are  dc^tita 
valves ;  mid  the  cords  which  have  been  supposed  to  tes^tify  to  their  existence  I 
the**e  veins  are  referable  to  another  sourcei  viz.  blood  clot*^ — ^Op.  cit  p.  106, 

t  Op.  cit  p.  561. 

I  For  erectile  tumours^  and  their  relations  to  varices,  see  N.svi. 
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to  the  left  le^,  liaa  been  completely  exposed, 
68  obtained  by  Verneiiil,  from  cases  observed  at  the 
eu,  show  that  one  limb  is  diseased  just  as  often  as  the 
fiwst  the  cases  are  rare,  if  they  ever  occur,  in  which 
'  does  not  affect  both  limbs  simultaneously,  although 
progress  in  the  superficial  veins,  which  is  observed 
limb,  commonly  causes  the  condition  of  its  fellow  to  be 
by  unnoticed, 

^ONU. — Though  varices  may  exist  for  a  long  time,  and 
pUet  if  any,  inconvenience,  yet  it  is  more  usual  for  those 
iffer  from  them  to  complain,  some  time  before  the 
d  manifestation  of  the  disease,  of  aching  pain,  deep 
m  the  limbs,  with  sense  of  weight,  fulness,  and  fatigue, 
ft  cases  complicated  with  a  certain  numbness  and  even 
kwer  in  the  extremities.  In  a  more  advanced  stage  of 
PUe,  the  ankles  swell  after  a  hard  day's  work,  and  the 
B  constantly  cold.  These  symptoms  indicate  an  em- 
led  state  of  the  circulation,  to  which  is  gradually  added 
km  of  the  deep-seated  veins,  and  more  especially  of  the 
tibial. 

t  time,  at  one  or  more  points  in  the  leg,  a  small  tumour, 
ij   stage  resembling  the   *  venosite  *  of  Briquet,  is 
aft,  of  a  bluish  colour,  from  the  dark  blood  showing 
the  integument ;  it  disappears  on  pressure,  but  returns 
tie  pressure  is  removed,  or  when  the  patient  stands  up, 
by  a  vein  which  is  dilating  where  joined  by  an 
branch.     Around  this  tumtmr  a  series  of  minute 
clustered  of  a  dark,  bluish  colour — the  small  super- 
through  which  the  passage  of  the  blood  is  retarded 
Iter  degree  than  elsewhere,  because  they  open  directly 
part  of  the  vessel  which  is  dilating*     By  degrees  the 
extends  and  involves  an  increasing  length  of  vein, 
forms  irregular,  knotty,  convoluted  tumours,  soft  and 
lied  in  snce  by  the  horizontal  posture,  giving  a  bluish 
skin,  which  is  stretched  and  thin,  and  surrounded  by 
also   somewhat   varicose.     These  tumours    are 
ind  the  points  at  which  the  dilatation  tirst  cf>ui- 
for  the  most  part  in  the  middle  of  the  leg  along  the 
the  external   and  internal   saphena   veins,  but  the 
[of  tortnoQS  vessels  often  extend  along  the  entire  length 
and  thigh.    To  the  symptoms  already  enumerated 
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there  is  often  added  an  unpleasant  itching ;  and  when  n< 
fibrils  are  by  chance  involved,  a  sharp  tingling  pain* 

Occasionally,  when  the  varices  gradually  thin  the  skin  w] 
covers  them,  and  burst  through  it,  hscmorrhage  ensues,  w1 
may  cause  syncope  and  even  death  if  not  promptly  arrested; 
the  valves  being  destroyed  between  the  varix  and  the  hearty 
escape  of  blood  is  directly  from  the  proximal  portion  of  the 
and  may  be  very  considerable.     In  treating  such  a  bl< 
the  patient  should  be  promptly  laid  on  the  ground,  and  the 
should  be  raised,  when  the  haemorrhage  will  probably  cease, 
it  continue,  the  pressure  of  a  pad  of  lint  applied  to  the  bl< 
vessel,  and  secured  by  a  few  turns  of  a  bandage,  will  effe 
arrest  it. 

In  inflammation  of  the  tissues  around  the  veins  we  have  fh 
prelude  to  irritable  conditions  of  the  skin  and  eczema,  to  ob 
struction  of  the  absorbents,  and  to  ulceration  ;*  and  when  iki 
vein-walls  from  the  same  cause  become  surrounded  with  lym{k 
the  condition  is  reached  in  which,  as  previously  described,  fl 
vessels  become  filled  with  clots  and  obstructed.     The  knotl; 
tumours  are  then  hard  and  cannot  be  emptied  by  pressure, 
this   consolidation  is  permanent,  for  varicose  veins   once 
structed  with  clots  never  have  their  canals  reopened.    In 
way  the  natural  cure  of  a  varicose  cluster  is  often  effected, 
much  temporary  relief  to  the  patient :  as,  however,  the  prediKi 
position  continues,   and  the    exciting    cause  remains,  other, 
adjacent  veins   soon    become    involved,  and    perpetuate  lis 
disease.t 

Treatment — Varices  of  long  standing  are  inveterate ;  for  it 
though  much  may  be  done  for  their  relief,  they  cannot  be  cored; 
and  hence  it  is  fortunate,  although  they  occasion  the  patient 
much  hurt  and  inconvenience,  that  they  are  not  serious  in  their 
consequences.  In  their  earlier  stages  they  are  more  manage- 
able ;  and  it  is  much  to  be  regretted  that  early  symptoms  M 
mostly  unheeded,  for  whilst  the  disease  is  limited  to  the  deep 
veins,  or  at  most  has  involved  but  slightly  the  superficial  vesadi, 
it  admits  very  readily  of  permanent  benefit. 

The  management  of  the  general  health  is  an  important  itea 
in  the  treatment  of  varices  in  every  stage.  The  feeble  and  often 
ill-nourished  patients  who  suffer  from  this  disease,  must  be  in- 


♦  For  varicose  ulcers,  see  vol.  i.  p.  199. 
t  See  cases  by  Hodgson,  op.  cit.  p.  661. 
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Mated  by  tonics  and  a  generous  diet.  The  plethoric  patient, 
i  an  embarrassed  portal  circulation,  will  gain  much  from 
n-repeated  but  small  doses  of  purgative  medicine,  and  by 
me  of  cold  saline  baths.  In  each  case  some  special  symp- 
■  will  probably  demand  attention,  and  must  be  met  by 
npriate  remedies ;  but  in  the  large  class  of  cases  in  which 
ee  exists  a  constitutional  or  acquired  laxity  of  the  veins,  no 
edy  equals  the  tincture  of  the  perchloride  of  iron,  with  an 
rient  pill  every  other  night  to  obviate  the  occurrence  of  con- 
ation. Under  its  influence,  combined  with  proper  local 
Guices,  the  laxity  of  the  veins  disappears,  and  the  varices,  if 
Hi,  are  disposed  of. 

fhnrided  always  that  the  disease  is  not  of  long  standing,  and 
k  local  causes  of  obstruction,  such  as  tight  garters,  are  done 
gr  with,  it  is  advisable,  with  this  general  treatment,  that  the 
I  ihoiild  be  rested  in  the  horizontal  position  for  at  least  a 
rih  or  six  weeks.  Walking  should  be  prohibited,  and  only 
Bige  exercise  allowed.  The  limbs,  thus  rested,  should  be 
ilaged  from  the  toes  to  above  the  knee,  the  pressure  being 
I  and  equal,  and  the  bandage  (Domett)  should  be  renewed 
If.  At  the  time  of  each  renewal  the  limb  should  be  well 
led  with  the  hand  for  about  a  quarter  of  an  hour ;  by  this 
kiaiient  the  circulation  through  the  subcutaneous  veins  is 
tiered  brisk,  and  the  tonicity  of  the  walls  by  degrees  re-esta- 
lled.  What  with  the  inaction  of  the  muscles,  the  improved 
•of  the  superficial  vessels,  and  the  amendment  of  the  general 
lith,  a  good  result  may  be  anticipated. 

bt  patients  seldom  have  the  inclination  or  the  opportunity 
labmitting  to  such  rigid  treatment  for  the  cure  of  a  disease 
eh  causes  comparatively  little  inconvenience ;  and  when  this 
ke  case  simple  compression  of  the  distended  veins  will  often 
» great  relief,  and  even  prevent  the  disease  from  growing 
le.  SaflBcient  support  may  be  obtained  by  merely  bandaging 
Hmb,  greater  pressure  being  made  over  the  larger  of  the 
ooae  clusters  than  elsewhere  by  means  of  a  pad  of  lint  placed 
I  each  of  them  before  the  bandage  is  applied.*  Elastic  spiral 
laf^es,  or  the  elastic  web  stockings,  are  recommended  as 
eoiently  supplying  the  necessary  support.  They  should  be 
»ved  at  night  when  the  patient  goes  to  bed,  and  replaced 

4Xm1  oompreMion  was  first  recommended  by  Delpoch  and  Sanson.  See 
efa,  Maladim  Mr,  tome  ill 

u  in.  0  0 
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'when  he  gets  up  in  the  morning.    If  anj  one  of  them 
irritation  of  the  skin,  it  most  be  changed  for  some  other; 
it  will  often  be  found  useful  to  protect  the  integument  bj 
of  flannel  bandage  or  cotton  wool  before  these  applianoet 
put  on.    The  most  difKcult  to  manage  are  the  old  TariceB 
rounded  by  a  quantity  of  indurated  tissue,  which  protects 
from  ordinary  pressure ;  the  difficulty  may  genmlly  be 
come  by  the  exercise  of  a  little  ingenuity  in  applying  the 
ports.    Travers  cured  a  varicose  cyst  of  the  saphena  hj 
pressure  of  strips  of  plaster.  The  varix  should  be  emptied  of  i 
blood,  and  the  strips,  of  a  convenient  length  and  breadth^ 
be  then  applied,  crossing  one  another  at  right  angles.    A 
and  even  pressure  may  also  be  obtained  by  applying  a 
bandage.    A  number  of  pieces  of  muslin,  linen,  or  calico 
prepared,  each  about  two  inches  wide  and  twelve  inches 
and  saturated   with  water.     Two  of   these  strips  axe 
placed  beneath  the  foot,  and  their  ends  crossed  over  the 
towards  the  ankle.     Other  strips  are  then  bound  round  the 
their  ends  crossing  in  front,  so  arranged  that  the  one  above 
covers  the  one  below,  until  the  limb  has  been  bandaged  to 
sufficient  height.  An  ordinary  roller  is  then  placed  over  all, 
each  day  the  application  is  rene?red. 

These  measures  are,  however,  simply  palliative ;  and  in  ttl 
desire  to  effect  the  cure  of  so  common,  and  often  troublesoinsi 
disease,  many  devices  have,  from  time  to  time,  been  emplojBJ 
With  the  exception  of  Herapath's  suggestion  for  dividing  fli 
fascia  lata  at  the  saphenous  opening  to  relieve  a  supposed  prw 
sure  upon  the  femoral  vein,  they  all  aim  at  procuring  obliten- 
tion  of  the  varix,  or  of  the  chief  vein  connected  with  it.  Bat 
from  all  these  measures  it  is  quite  certain  that  only  a  tempomj 
benefit  is  obtained ;  for  afber  one  mass  of  varices  has  been  n* 
moved,  the  anastomosing  veins  around  soon  acquire  a  varioM 
condition,  and  the  disease  is  perpetuated.  In  deciding  npoa 
performing  any  one  of  the  many  operations  open  to  chooN 
from,  it  must  be  the  relief,  not  the  cure,  of  the  varix  which  ii 
anticipated ;  and  no  doubt  there  are  cases,  yet  not  so  manj  ai 
some  would  have  us  to  believe,  in  which  the  pain  of  the  YdxiXf 
the  impossibility  of  healing  a  large  ulcer,  the  unfitting  of  ft 
patient  for  his  every-day  work,  justify  the  operation  for  the  sate 
of  the  temporary  benefit. 

It  has  been  objected  to  these  operations,  that  they  have  flome- 
times  imperilled  the  patient's  life,  and  at  one  time  they  w6io 
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fht  into  disrepnte  by  the  occurrence  of  several  deaths  from 
led  inflammation  extending  along  the  conrae  of  the  vein 
I  had  be€n  operated  upon;  but  the  objection  should  be 
y  not  to  the  operation,  but  to  the  performance  of  it  upon 
Rto  an  a  bad  state  of  health,  who,  to  avail  oneself  of  the 
It  language  of  DioniB,  are  opprest  with  humoura  always 
f  to  ca»t  themselves  upon  any  one  locality.*  If  the  cases 
dected  with  care,  the  judgment  which  decides  in  favour  of 
^eraiioa  will  never  be  reproached  by  the  occurrence  of 
it  hurt  to  the  patient ;  and  the  only  troublesome  conse- 
pe  wfll  be  a  languid  condition  of  the  wounds,  which,  from 
it  circulation  through  the  limb^  axe,  as  stated  by  Skey, 
difficult  to  heal. 

ions  recommended  for  the  loealrelief  of  varices  are 
of  one  another.  Their  pr^ictiee  dates  from  the 
Brt  record  of  surgery,  and  some  curious  peculiarities  of 
^ent  may  be  referred  to  as  showing  the  uncertain  reason- 
fhich  ragnlated  it.  Thus,  Celsns  drew  a  distinction  between 
bt  and  convoluted  varices ;  for  the  first  he  recommends  f 
should  be  exposed  by  cutting  through  the  skin,  and 
ojed  by  the  actual  cautery ;  whilst  the  latter  he  at 
\  oat  with  the  knife,  AmbroiBe  Par^  and  Petit  J  punc- 
squeezed  out  their  couteuts,  and  then  applied  a 
but  when  the  blood  stagnated  in  an  isolated  tumour, 
I;  down  upon  and  removed  it.  But,  says  Part*,  old  varices 
f  left  alone,  lest,  being  removed,  the  patient  should  be 
|tt|d.  Boyer  followed  Pare,  but  tied  the  vein  above  and 
^plbre  opening  it;  and  Home,  after  dividing  the  skin^ 
Fa  tliiv»d  under  the  vein,  and  so  tied  the  vessel  leading 
flie  Tarix  towards  the  beart,  mider  the  impression  that  the 
»  as  it  could  no  longer  flow  through  the  vessel,  would 
ate,  and  then  coagulate :  and  in  practice  Home  tbund  that 
iMidcers  were  thus  more  readily  healed.  From  what  has 
m^B  said  re-specting  the  causes  of  varicose  veins,  it  ia 
tt^that  no  good  could  follow  this  operation ;  indeed,  any 
\t  that  patients  obtained  from  its  performance  was  probably 
[I  the  rest  which  it  necessitated. 
IQO^pt  other  suggestions,  Fricke  advised  that  two  or  three 


et  BCtM^a  d'humeuTS,  toujouia  pretea  i  ae  jeter  am  quelque 


ytk  MeSeS,  UV.  tiL  cap.  xxxi. 

rmiU  da  MtUmku  cktntrgieaka^  tome  11.  p.  64. 
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threads  should  be  passed  through  the  vein,  after  the  &a 
a  seton ;  and  Capaletti*  employed  galvano-poncture  to 
clotting  of  the  blood  within  the  varix ;  whilst  Graefef  a 
opened  the  vessels  and  filled  their  canals  w;^th  lint.  ] 
these  methods  were  employed  without  any  fixed  idea  a 
was  to  be  accomplished  by  their  means. 

Our  object  is  now  more  definite,  as  we  seek  to  relievi 
time  this  varicose  condition  by  causing  coagulation  of  tlu 
within  the  dilated  veins,  which  then  shrink  and  contrai 
manently.  This  result  can  be  attained,  Ist,  by  the  ad 
caustics  applied  over  the  course  of  the  vessel;  2nd,  h 
cutaneous  division  of  its  walls ;  3rd,  by  compi*e88ing  it  bet 
steel  pin  and  a  twisted  suture,  or  by  some  similar  contr 
The  potassa  fusa,  or  Vienna  paste, J  may  be  applied  as  : 
mended  by  Mayo,  in  quantity  sufficient  to  cause  slongli 
the  skin  over  a  varix,  or  the  venous  trunk  connected  n 
The  tissues  beneath  the  slough  inflame,  the  vessel  is  fille 
coagula,  and  so  becomes  obliterated.  The  slough  shov 
exceed  a  quarter  of  an  inch  in  its  diameter,  and  the  sunoi 
skin  should  be  protected  from  the  action  of  the  cansti 
ring  of  plaster  encircling  the  portion  to  be  destroyed^ 
recommends  that  sufficient  caustic  shall  be  employed  to 
sloughing  of  the  vein,  as  a  more  certain  mode  of  secuii 
destruction,  the  vessel  becoming  closed  and  contracted 
and  below  the  slough.  According  to  circumstances,  i 
more  of  these  sloughs  will  be  required,  and  in  making  the] 
must  be  carefully  kept  some  distance  asunder.  YPlietli 
varix  is  thus  itself  destroyed,  or  the  venous  track  which 
from  it,  the  blood  which  formerly  passed  through  these  ^ 
is  driven  into  other  channels,  which  gradually  dilate  into  i 
crop  of  varices. 

Subcutaneous  division  of  varicose  veins  is  easily  perfbn 
means  of  a  narrow  pointed  bistoury,  first  employed  by  Bi 
which  is  introduced  between  the  skin  and  the  vein,  and  ii 
to  divide  the  latter  as  it  is  withdrawn.  A  compress  of  lint  i 


•  See  Archives  ffStt^rales,  184^,  p.  228. 

t  C.  Bell's  Surgery^  German  Trans.,  preface. 

}  Composed  of  five  parts  of  quick-lime  and  four  of  caustic  potnl 
into  a  paste  with  spirits  of  wine  inimetlintely  before  its  applicatioD. 
acid  may  be  substituted  when  it  is  only  required  to  excite  inflammatio 
the  vein. 

{  Lectures  en  Pathology  and  Surgery ^  p.  185. 
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cmoe  applied  to  restrain  haemorrhage.  This  operation  Ima 
drantage  of  leaviBg  a  wound  which  heals  readily,  often  by 
■si  intention ;  but  in  some  cases  suppuration  has  followed, 
oame  it  has  failed  to  obliterate  the  vessel ;  so  that,  says 
ifiy  *  it  n?ally  appears  it  is  not  woi-th  patients '  while  to  sub- 
bi>  it*  I  have  always  observed,  that  if  I  cured  one  cluster, 
r  ones  appeared,  one  on  each  side ;  and  that  ultimately 

I  the  patient  no  better  than  I  found  him/     If  this  opera- 
10  performed  to  facilitate  the  healing  of  a  varicose  ulcer,  the 

II  ahoold  be  divided,  if  possible,  below,  so  as  to  interrupt 
dood  as  it  streams  in  from  anastomosing  vessels  and  causes 

nrtention  of  the  veins  about  the  nicer.  After  this  or  any 
mt  operation,  the  patient  must  be  kept  quiet  in  bed  for  at 
I  ftmr  or  five  days,  and  longer  if  necessaxy. 

following  Davat,  employed  a   metal  pin,  which  he 

ler  (never  through*)  tlie  vein,  and  on  which  he  applied 

suture*     The  pin  was  allowed  to  remain  in  until  suffi- 

ammation  had  been  excited  to  promote  obliteration  of 

but  when  the  irritation  which  followed  was  but  slight* 

waa  left  to  come  away  by  ulceration  of  the  structures 

cohered  it.    Some  of  these  pins  he  applied  to  the  varicose 

and  some  to  the  veins  communicating  with  them;  and 

fiery  bad  results  followed  his  operation,  it  was  pretty  gene- 

But,  like  others,  it  afforJa  only  temporary  relief; 

«  is  open  to  the  objection  that  the  sores  which  result 

diffi<!ult  to  heal,  although  this  is  an  objection  more 

ly  to  the  treatment  by  caustics.     To  prevent  sloughing 

itegnmenty  it  is  recommended  by  some  surgeons  to  pro- 

»m  the  twisted  thread  by  means  of  a  piece  of  wax 

Tarious  other  devices  for  conveniently  securing   the 

Bimtioiit  have  from  time  to  time  been  suggested. t     A  good 

C^peditiaos  plan  is  that  recommended  by  H.  Lee,  by  whom 

tlma  described  ;  *  A  needle  is  introduced  beneath  the  vein 

be  obliterated,  and  an  8-ligature  is  passed  over  its 

The   vein   or  cluster  of  veins   is  thus    included 

'flie  needle,  which  is  below  it,  and  the  ligature,  which 

the  skin.     The  ligature  is  then  tied  so  as  to  produce  a 

llie  vein  and  pMsiog  a  tbreiid  llirougH  it,  na  proposed  Ly 
to  occBfiii^  fluck  grvat  iniutioii  that  its  use  wm  pre&entl)r 


i  pot  for  compr»Min^  veinB  are  described  in  the  Mediod  Timet  and 
,  Yol  iL  1881,  p.  377. 


890  DISEASES  OP  THE  VEINS. 

Blight  degree  of  pressure  on  the  yein,  and  by  this  me 
caviiy  is  temporarily  closed  by  acupressnre.  Another  n 
then  passed  under  the  vein  at  about  an  inch  distance,  i 
Tessel  is  there  closed  in  like  manner.  The  vein  or  ch 
veins  thus  included  between  the  two  needles  is  entire! 
rated  from  the  rest  of  the  circulating  system,  and  may ' 
divided  or  otherwise  obliterated  without  risk.  Subco 
section  of  the  vein  is  generally  all  that  is  necessary, 
preferable  to  any  other  mode  of  operating,  as  it  ^ 
obliterates  the  vessels  without  leaving  any  open  woxr 
the  expiration  of  about  four  days,  when  union  is  estabi 
the  divided  parts,  the  needles  are  removed,  having  serr 
temporary  purpose.* 

Except  in  cases  which  have  been  referred  to,  these  op 
are  not  to  be  recommended ;  and  the  patient,  if  wise, 
content  with  the  palliative  measures  of  a  more  simple  cli 

I  have  several  times  referred  to  tumours  as  causing  < 
tion  to  the  circulation  of  the  blood  through  veins.  Littl 
venience  follows,  in  consequence  of  the  ready  formati 
collateral  circulation.  Some  tumours  compress  veins  a| 
resisting  substance,  as  bone ;  some  by  their  growth  ooi 
surround  them ;  whilst  others  extend  into  their  canals, 
first  pointed  out  by  Langstaff  in  a  case  of  medullary  cai 
many  instances  they  cause  obliteration  of  the  vessel  I 
ruption  of  its  canal  and  by  absorption  of  its  coats,  or  the; 
the  formation  of  clots,  by  which  it  becomes  permanei 
structed.  Now  and  then  a  tumour  appears  to  have  its  c 
and  to  be  confined  to  a  vein,  as  happened  in  the  spleni> 
corded  by  Hodgson,  and  in  a  case,  related  by  Andral, 
the  growth  consisted  of  adipose  tissue  in  the  wall  of  i 
vein.t 

A  few  words  will  dispose  of  the  subject  of  worms  an 

•  Op.  cit  voL  ii.  p.  423. 

t  The  following  specimens  give  a  good  general  idea  of  these  voz 
tions.  Middlesex,  series  yi.  32,  35  :  Tena  cava  obliterated  by  preesiu 
aneurism.  St  Thomas's,  t,  171 :  vein  filled  with  enoephaloid  depoeii 
1521^ :  vena  cava  obliterated  by  the  side  of  a  dried-up  hepatic  abi 
1521««,  by  pressure  from  enlarged  glands.  Guy's,  1622'  "  ** :  growthi 
into  superior  venae  cavce.  St.  Bartholomew's,  13,  29:  fleshy  growtl 
vena  cava  and  kidney,  obliterating  the  former.  Aneurisms  and 
though  they  sometimes  burst  into  adjacent  veins,  may  also  cauae  ob! 
St  Bartholomew's,  13,  84  j  St  Thomas's,  t,  164  j  St  George's,  vi  11 
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intef  which  were  formerly  supposed  to  infest  veins.  The 
m  exact  and  minute  examinations  of  the  present  day  have 
■ed  in  this  matter  to  confirm  many  of  the  statements  of  the 
L  Panudtic  animals,  except  in  the  cases  of  migration  of  the 
wjo  of  tnnia^  and  in  the  instances  quoted  below,  are  rarely 
id  in.  these  yessels.'^ 

G.  W.  CALLENDEE. 


lain],  IHitbI,  Trentler,  Fabridos,  and  Rudolphi,  Virchow,  and  Leuckart, 
bs  nidmd  to.  I  find  mentioned  by  one  or  other  of  these,  echinococciis 
I  and  disioma  hepaticum  in  the  hepatic  veins;  acephalocysts  in  the 
eina;  atrongylus  and  filaria  in  the  yeins  of  a  hone;  and  entozoa 
Sng  to  tlie  class  nematoidea  of  Rudolphi  in  the  right  ventride  of  a 
§m,  HsBmatoaoa,  as  they  are  termed,  are  said  to  be  found  in  the  veins  of 
f  VBptilaBy  and  fish,  having  perforated  the  vessels,  as  it  is  assumed,  in  their 
IsiDgi^  and  being  then  washed  along  the  blood-stream  until  they  stidc  in 
■fiTliiU'ia  Lenckart,  qnoted  by  Eiichenmeister  (Syd.  Trans,  vol.  i.  p.  60), 
■sa  to  have  met  on  four  occasions  with  the  embryo  of  teenia  migrating 
^  the  main  branches  of  the  vena  porta.    See  also  Siebold,  Syd.  Trans. 

•  ranailEable  discoveries  of  Bilharz,  Ghriesinger,  Lautner,  and  others 
rtisg  tiie  presence  of  small  flukes  (Bilharzia  hsematobia,  Cobbold)  should 
bned  to.  They  have  been  found  in  the  portal  system  and  in  the  veins  of 
■aw  infill  J  and  bladder.  It  is  stated  that  in  368  autopsies  'Greisinger 
iEkm  entoaoon  present  no  less  than  117  times.'  In  advanced  cases  of  the 
i^  10  it  ooenra  in  Egypt  and  at  the  Cape  of  Good  Hope,  severe  diarrhoea  and 

i  precede  death.  Dr.  Cobbold  is  so  good  as  to  inform  me  that  he  has 
i  tlie  aame  paraate  in  the  portal  blood  of  the  Cercopithecus  fuliginosus. 

'  ia  referred  for  further  details  to  Dr.  T.  Barley's  paper  in  MetL-Chtr. 
.  ?oL  zlriL  f  or  to  Dr.  Cobbold's  treatise  on  Entozoa,  p.  197  et  seq. 
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Abtebitis. 

THIS  is  a  rare  disease.     The  most  distinct  instance  of 
limited  arterial  inflammation  is  that  of  the  nmlnKfl 
arteries,  which  after  the  ligature  of  the  funis  are  somei 
filled  with  pus. 

Inflammation  of  the  aorta  appears  to  have  occurred  in 
practice  of  some  physicians,  and  to  have  been  traceable  to 
influence  of  cold.  One  such  instance  mentioned  to  me  bf 
colleague.  Dr.  Goodfellow,  followed  upon  a  young  man's  Ij 
for  a  long  time  upon  his  chest  on  wet  ground.  But  the 
formerly  described  by  surgeons  as  primary  inflammation 
arteries  appear,  by  the  light  of  later  research,  to  have  been 
to  the  previous  impaction  of  a  plug.  Inflammation  of  an 
and  even  suppuration,  may  then  take  place,  but  it  is  a 
disease,  and  it  will  be  referred  to  in  the  section  on  * 
of  Arteries.'  Upon  the  cases  in  which  long  x>ortions  of 
are  found  obliterated  and  converted  into  fibrous  cords,  it 
sufl5ce  to  say  that  no  evidence  of  previous  arteritis  or  of 
cause  whatever  can  be  adduced,  and  that  the  same  result  witt 
out  obvious  inflammation  attends  the  obliteration  of  the  dmisti 
arteriosus,  and  sometimes  follows  the  application  of  a  ligatmi 

The  diseases  of  arteries  besides  inflammation  are  few,  ii 
they  are  but  in  part  distinguishable  by  the  anatomical  diTifll 
of  the  coats.  The  outer  coat  may  be  involved  in  diseases  i 
the  sheath  and  of  the  intervening  connective  tissue,  but,  thoq^ 
yielding  to  scirrhus,  and  being  sometimes  perforated  by  it,ttl 
coat  long  resists  the  encroachment  of  medullary  cancer,  whki 
may  grow  around  it  and  form  a  tunnel  for  the  vessel.  A  nff 
growth,  described  by  Dr.  Moxon  under  the  name  of  Perin 
geioma,  is  a  rare  instance  of  disease  limited  to  the  outer  oa 
and  sheath  of  arteries.  It  formed  a  tumour  of  the  seal; 
permeated  by  enlarged  and  tortuous  vessels,  and  made  up 
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i  occupying  unifonnly  tlieir  outermost  and  circnm- 
gtmctiires,* 
I  of  the  middle  coat  are  probably  only  secondary  to 
lining  and  ertemal  tunics  of  tbe  vessel.     Tlie  great 
opby  of  that  coat,  pointed  out  by  Dr.  G.  Johnson,  in  the 
Tes^seb  in  ceases  of  Bright'a  disease,  or  its  dilatation  in 
ithaLnuG  bronchocele,  do  not  engage  the  special  attention 
surgeon. 

i  common  disease  of  arteries  is  that  of  the  inner  coat, 
[is  of  much  importance  in   practical  surgery,  from  its 
weakening,  enlarging,  and  occluding  arteries. 


Atheeoha. 

Mrliedt  stage  of  atheroma  a  thin,  soft,  and  clear  mem- 
a  jjftit  or  the  whole  of  an  arterial  tube.  It  is  at  first 
ly^^stingnishable  from  the  natural  inner  coat  of  the 
its  free  surface  has  the  shining  smoothness  of  that 
e,  and  as  it  acquires  firmness  and  a  closer  union  with 
internal  coat,  it  fm-niahes,  in  fact,  a  new  lining  to 
ry.  This  structure  is  added  to  the  artery  without  the 
appearance  of  disease  in  the  original  textures  of  the 
Its  coats  are  neither  iufiltered  nor  inflamed*  There 
manifest  cause  in  the  ai'tery  itself  for  the  fonuation  of 
membrane,  it  may  be  looked  upon  as  probably  deposited 
interior  of  the  vessel  ft'om  the  blood< 
opinion  as  to  its  source  is  confirmed  by  the  fact  that  the 
coats  of  an  artery  are  devoid  of  nutrient  blood-vessels, 
which  the  new  layer  could  be  secreted,  and  by  observing 
tthet  progress.  On  the  inner  surface  of  the  new  deposit 
Rtom  similar  to  the  first  is  laid,  and,  like  it,  becomes 
lidated,  firmly  adherent,  and  in  its  turn  the  foundation  of 
totml  depositions.  When  many  of  these  strata  have  thus 
lulated  within  the  vessel,  the  whole  mass  is  no  longer 
parent,  but  becomes  opaque,  dull,  and  condensed  into  a 
lal  similar  to  hardened  albumen,  and  eventually  to  liga- 
The  layer  last  deposited  may  stLil  be  often  detected, 
wmofAhf  soft,  translucent,  overlapping  the  edge  of  the 
r  mass,  and  pc^ssessing,  both  in  appearance  and  on  micro- 
•  examination,  the  characters  of  a  lining  membriine. 


a  of  Scalp ;  exciaioii|  recovery.*    By  Mr.  Thomas  Bry&at, 
^/W4.  Hoc.  voL  six.  p.  STOl 
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The  coats  of  the  artery  are  at  first  nnchanged ;  bat  as  & 
deposit  accumulates  their  function  is  abolished ;  they  wsuste,  ani 
lose  their  firmness,  elasticity,  and  natural  colour.      The  fibraoi 
coat  turns  to  a  dull  yellow  hue  and  softens,  and  it  may  hi 
easily  stripped  off.    With  its  natural  texture,  it  loses  its  contne* 
tile  power;  it  dilates,  and  is  unequally  thinned  out,  spaces  beii| 
formed  between  its  fibres,  through  which  the  deposit  comes  ioli 
contact  and  adhesion  with  the  cellular  coat  of  the  vesseL    Tk 
outer  membrane  at  first  becomes  unnaturally  yascular,  swoiki 
with  infiltration,  and  manifestly  inflamed.     As  the  actiyiij  cl 
this  process  subsides,  it  is  converted  into  a  caUous,  white 
brane,  closely  adherent  to  the  deposit  and  to  the  remnant  of  iliB 
middle  coat. 

One  of  two  changes  may  occur  in  such  an  indurated  lining 
plate  of  an  artery.  It  may  soften  in  its  interior,  or  be  confertei 
into  a  layer  of  cretaceous  matter. 

Both  the  softening  and  the  change  into  bone  take  place  in  fli 
deeper  parts  of  the  deposit.  In  the  former  process  it  degenenM 
into  a  thick  pulpy  mass  of  cholesterine,  oil-globules,  and  aibi' 
minous  and  cretaceous  molecules.  The  inner  strata  sepank 
this  pulp  for  a  time  from  the  blood ;  but  when  they  give  mfi 
the  whole  is  gradually  washed  out  into  the  stream,  and  the  iM 
of  the  cavity,  composed  of  the  weakened  walls  of  the  .artexj|ii.| 
exposed  to  the  impulse  of  the  blood.  The  possible  occurrenoe 
an  aneurism,  particularly  a  dissecting  aneurism,  in  this  con( 
of  the  vessel  will  be  evident. 

Cretefaction,  or  ossification,  likewise  occurs  only  in  a 
deposit,  and  in  its  external,  oldest  layers.  The  inner  surfiMe 
a  bony  plate  of  an  artery  is  for  some  time  lined  by  the  mflit! 
recently  laid  stratum  of  membrane ;  but  if  at  length  this  ato 
ossifies,  the  plate  is  exposed  in  the  vessel.  Externally,  nothof 
intervenes  between  the  plate  and  the  middle  coat,  for  fki 
original  lining  membrane  partakes  in  the  chalky  degeneratte 
The  bony  growth  varies  in  its  form  in  different  specimens,  ui 
still  more  in  different  arteries.  In  the  aorta,  the  innominai^ 
and  the  common  iliac,  it  assumes  that  of  plates  of  difiEsieit 
sizes,  irregular  in  outline,  generally  concave  and  smooth  it- 
temally,  rugged  and  convex  externally;  whilst  in  smafe 
arteries  it  grows  in  the  shape  of  rings,  which  answer  in  thflit 
position  and  direction  to  the  yellow  circular  fibres,  and  havebetf 
regarded  as  ossifications  of  that  coat.  In  some  of  the  larg0 
arteries,  a  rough  mass  of  bone  may  even  project  into  the  Ctfll 
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ft  giowih  of  80  peculiar  an  aspect  as  to  be  compared  by  Pro- 
ftisor  Bokitansky  to  stalactite. 

The  extent  to  which  atheroma  affects  the  system  of  blood- 
tenelB  is  very  varions.  In  some  instances,  every  artery  suffi- 
ciently large  to  be  named  by  anatomists  is  thus  diseased ;  in 
ofliers,  certain  vessels  or  parts  of  vessels  are  unaffected  by  it. 
Iztensive  atheroma  of  the  aorta  is  almost  invariably  attended 
lij  disease  of  the  other  arteries ;  or,  to  state  the  same  fact  in 
the  form  in  which  it  is  usually  presented  to  the  surgeon,  if  the 
vessels  of  the  limbs  are  found  diseased,  it  may  be  presumed  that 
ikoee  within  the  trunk  are  in  a  similar  condition.  It  is  neces- 
8U7  to  note  the  instances  in  which  the  disease  is  limited. 

The  aorta  may  be  diseased  throughout,  yet  the  coronary 
trteries  may  be  healthy ;  and  it  is  interesting  to  contrast  the 
lughly  nourished  state  of  the  heart  in  such  a  case  with  its  con- 
dition when  its  nutrient  arteries  are  diseased.  The  aortic 
nlves,  the  commencement  or  the  whole  of  the  arch,  may  be 
sBieromatous,  and  no  other  vessel  be  affected.  Isolated  patches 
of  the  disease  may  occur  between  long  tracts  of  healthy  artery, 
nd  it  is  of  the  greatest  importance  in  surgery  to  know  this  fact 
in  relation  to  the  popliteal  and  axillary  arteries,  of  which  short 
portions  may  be  even  ossified,  while  the  femoral  and  subclavian, 
10  &r  a0  concerns  the  possibility  of  their  being  successfully  tied, 
lie  healthy.  When  at  all  advanced,  the  disease  is  found  to  be 
Bjinmetrical,  the  arteries  of  opposite  limbs  being  equally  and 
limilarly  affected.  This  fact  is  well  illustrated  in  the  not  un- 
frequent  occurrence  of  parallel,  almost  contemporaneous,  popli- 
teal aneurisms  in  the  same  person.  Some  vessels  are  earlier,  if 
not  more  frequently,  affected  with  the  disease  than  others. 
There  is  such  a  preponderance  in  the  lower  extremity  over  the 
upper,  both  in  the  proneness  of  its  vessels  to  the  disease,  and  in 
flifi  degree  which  atheroma  attains  in  the  more  distant  limb. 
Some  entire  arteries  rarely  become  atheromatous.  Those  of 
Hie  stomach,  liver,  and  intestines,  are  remarkably  exempt  firom 
flufl  affection,  even  though  it  may  have  attained  an  advanced 
degree  in  the  splenic  and  the  other  arteries  of  the  body.  As  a 
general  rule,  atheroma  is  a  disease  of  the  arterial  trunks  and 
larger  branches,  but  it  is  occasionally  met  with  in  very  small 
vessels.  On  one  occasion,  when  making  horizontal  sections  in 
the  ordinary  mode  of  examining  a  brain,  I  found  all  the  minute 
'easels  ascending  through  the  central  white  matter  of  the 
oetebram  converted  into  stiff  wires  of  bone,  the  first  incision  of 
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which  blunted  the  kiiife.  Holler  once  met  with  atheroma  in  the 
hypogastric  artery,  but  it  is  the  only  case  on  record.  Tht 
most  marked  exemption,  however,  is  that  of  the  yenouB  system, 
including  the  pulmonary  artery  and  its  branches ;  and  it  a 
a  very  suggestive  fact  in  reference  to  the  causation  of  the 
whole  disease.  Atheroma,  even  its  early  stage,  is  rarely  found 
in  the  vessels  which  carry  venous  blood ;  and  when  it  doesoccoi^ 
it  is  associated  with  extensive  disease  in  the  aortic  system. 

So  marked  a  diflference  in  the  liability  of  the  two  systems  of 
vessels  to  this  disease  might  seem  to  point  to  their  structare  ii 
its  cause,  and  lead  to  the  error  of  regarding  it  as  an  affection  of 
the  middle  coat  of  the  arteries.  But  that  a  mere  difference  of 
structure  cannot  account  for  the  exemption  of  the  venous  system 
is  evident  from  the  factfi,  that  the  contrast  between  the  tuo 
systems  is  continued  into  the  heart  itself,  that  the  deposit  in 
cases  of  arterio- venous  aneurism  is  at  least  as  abundant  in  tbe 
vein  as  in  the  artery,  and  that  it  is  readily  formed  within  fhs 
pulmonary  arteries,  when  a  preternatural  communication  ad- 
mits arterial  blood  from  the  left  to  the  right  side  of  the  he«t 
It  appears  clear  therefore  that  the  source  of  the  morbid  materiil 
is  arterial  blood.  It  is  further  observed,  that  the  disease  pre- 
vails chiefly  in  persons  who  are  in  the  decline  of  life,  and  il 
associated  with  a  defective  nutrition  of  the  normal  structures  of 
the  body,  with  arcus  senilis,  and  with  an  accumulation  of  bt 

An  attempt  has  been  made  to  connect  it  with  the  inordinate  iiae  of  alcoMi 
and  there  can  be  no  question  of  its  frequent,  if  not  invariable,  occurreiiee  ■ 
drunkards.  There  must  exist,  however,  some  more  hidden  fault  in  the  foai^ 
tion  or  purification  of  the  blood,  to  which,  rather  than  even  to  alcohol,  tk 
disea.se  must  be  attributed.  Young  found  calcareous  concretions  in  the  tatOB 
of  an  infant ;  Wilson  in  a  young  child ;  and  Andral  in  the  aorta  of  a  child  d 
eight  years  of  age.  The  latter  author  also  met  with  ossific  laminae  in  the  iorll 
in  five  or  six  persons  of  from  eighteen  to  twenty-four  years  of  age,  and  • 
extensive  ossification  of  the  superior  mesenteric  artery  of  a  person  not  qo* 
thirty.*  Corfe  records  an  instance  of  fatal  aneurism,  as  arising  from  Ail 
disease,  at  the  age  of  twenty-eight ;  t  and  in  the  Hunterian  Museum,  Na  183^ 
is  a  specimen  of  it  in  no  alcohol -drinker,  but  in  a  jaguar.  The  gouty,  the  tg^ 
the  rheumatic,  the  persons  whose  tissues  are  imbued  with  fat,  and  those  trhtf 
excretory  organs  fail  to  purify  the  circulating  blood,  are  far  more  prone  to  ft' 
disease  than  the  phthisical,  the  cancerous,  or  the  young.  Soldiers  appear  to h 
more  than  usually  prone  to  atheroma,  and  consequently  to  aneurism.  T) 
arterial  deposit  is  in  them  rather  compact  and  leathery,  and  does  not  eaaly  p* 
into  the  stages  of  softening  or  of  ulceration.  This  form  of  disease  is  butbob 
to  be  one  of  the  products  of  syphilis,  which  is  apparently  more  than  alcohd 
source  of  blood  disease  in  these  otherwise  healthy  men. 

•  Copland,  Diet,  Med,  vol.  i.  p.  119.  t  Physiognomy  of  Di9ea»e$f  p.  If 
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19ie  microscopic  examination  of  the  white  and  buff-coloured 
lp4»3iU  shows  them  to  be  chiefly  composed  of  granules  and 
l-globules,  Mr.  Gulliver  first  described  them  a^  contiiining 
lolesterine,  oleine,  and  often  some  margarine,"**^  ChemicaJ 
iestlgationg  of  the  bony  plates,  by  Dr.  Bostock,  proved  them 
Bnntain  *  a  minute  trace  of  albumen  and  gelatine,  animal 
^■Ty  mach  phosphate  of  lime^  a  little  carbonate^  and  a  trace 
'BulphjLte.'t 

The  atheromatous  change  in  an  artery  is  slow  in  its  pro- 
and  can  only  when  ftir  advanced  be  detected  in  the  living 
It  is  occasionally  attended  with  persistent  pain,  which 
tie  to  be  mistaken  for  a  rheumatic  pain.  When  actually 
an  artery  which  can  be  felt  at  all  may  be  readily  dis- 
hed as  thus  diseased.  In  the  raclial,  for  instance,  rings 
ehalkj  matter  can  be  recognised  as  the  finger  is  moved 
l^tf  the  vessel.  But  attention  is  often  first  called  to  the 
Hb  of  the  arteries  rather  by  some  secondary  symptom  of 
BFdiaeada  than  by  the  atheroma  itself. 

Atheroma  is  at  first  attended  with  a  narrowing  of  the 
of  the  vessel,  in  proportion  to  the  thickness  in  which  it 
ted*  This  is  most  marked  at  the  bifurcation  of  trunks, 
it  ihm  months  of  small  vessels  paasiut^  off  from  hirge  trunks, 
ii  tu>  «pot  is  it  more  commonly  observed  than  at  the  origins  of 
^  izLtercoetal  and  similar  arteries,  which  branch  off  at  right 
tl^lat  firom  the  aorta,  and  which  are  sometimes  not  only 
lUTi>wed,  but  at  last  completely  closed,  by  the  accumulated 
|lfOfliL  Though  the  larger  arteries  are  perhaps  never  ob- 
mated  by  this  process,  yet  even  they  may  be  much  contracted 
y  it.  The  canal  of  so  large  a  vessel  as  the  common  iliac  has 
nn  found  diminished  by  one-half,:!:  and  the  great  ascending 
tamdiies  of  the  arch  of  the  aorta  nearly  obliterated. 

Of  1;b«  letter  occiurence,  Dr.  Yelloly  rernrded  an  instnnce.     A  man,  aged 
nj-tix^  who  wa»  aijppo««?d  to  bt*  in  henlth,  but  who  bad  Huddenly  faint^'d  two 
in  the  two  ymxn  prtfttsJing^  bis  dewtli,  Wl  and  died  wbile  at  work 
^III^ae«    The  arch  of  tbe  aorta  wa^  dilHted  bud  atheronmtun^j  Htid  the 
tA»  aacenditig  frt^ni  its  arch  were  in  a  cotisid arable  decree  plugged 
ft  gfoirth  similar  to  the  liDing  membrHne  of  the  artery,  and  without  any 
I 

L  diminntion  of  the  ais^  of  branch-vessels  from  this  cause 


'  Merf,-CV.  Tmnn.  vol-  x^vL  p.  90,      t  Ibid,  vol  lix,  p,  87. 

IHooteriaQ  Museum,  IGli.  {  MetL-Chir.  Trant.  toL  zii.  p.  670. 
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may  prove  to  be  of  serious  importance  in  some  cases,  by  hb- 
dering  the  establishment  of  a  collateral  circulation* 

2.  A  later  consequence  of  the  disease  is  dilatation  of  fha 
vessel.  The  outer  coats  being  incapable  of  compressing  fiia 
deposit,  and  closing  in  upon  the  blood  after  each  cardiac  sjsv 
tole,  they  fail  to  contract  during  the  diastole,  and  the  aitety 
gradually  expands.  This  enlargement  is  the  most  marked  u 
those  parts  of  the  vessels  through  which  the  current  of  the  blood 
is  in  any  degree  obstructed.  All  curved  arteries,  therefore^ 
are  disproportionately  dilated.  It  is  observed  also  in  all  pazti 
at  which  an  arterial  trunk  naturally  widens  in  its  course,  and 
suffers  in  consequence  a  more  forcible  internal  hydnuilis 
pressure  than  the  smaller  tube  which  leads  to  it.  The  upper 
extremity  of  the  common  carotid  is  thus  widened  natonDy, 
and  dilated  when  atheromatous.  In  that  situation,  at  the  xsppn 
end  of  the  innominata,  and  in  the  higher  part  of  the  femonl 
artery,  the  expanded  vessel  may  claim  attention  as  an  anenziniL 

3.  The  same  mechanism  which  converts  an  artery  into  a 
fixed  tube,  incapable  of  contraction,  but  liable  to  dilatatum, 
produces  a  similar  effect  upon  its  power  of  retraction.  A 
healthy  artery  is  in  a  state  of  longitudinal  tension.  It  is,  ii 
it  were,  too  short  for  the  limb  to  which  it  belongs ;  and,  if  cnt 
across,  may  shorten  an  inch  or  more."^  Atheromatous  and 
bony  plates  destroy  this  retractile  power.  But  though  inca- 
pable of  shortening  itself,  the  vessel  may  be  lengthened  by  the 
repeated  injections  of  blood  along  it.  Arteries,  therefiire,  k 
which  atheroma  has  reached  an  advanced  degree,  become  not 
only  dilated,  but  also  tortuous.  The  outline  of  brachial  arieriei 
thus  affected  may  be  seen  in  the  bare  arm,  every  pulsation  of 
the  heart  increasing  their  curvatures.  The  common  and  ex- 
ternal iliac  arteries,  too,  bend  far  from  their  normal  position, 
the  former  arching  outward  and  forward  between  the  aorta  and 
external  iliac,  the  latter  leaving  its  place  upon  the  psoas,  ftfii 
curving  deeply  into  the  pelvis  in  a  new  course. 

*  An  arteiy  may  shorten  to  this  extent.  I  have  obfierved  the  endii  of  a  ton 
brachial  artery,  in  a  boy  of  thirteen,  to  have  separated  more  than  an  inch  md 
a  half  when  the  elbow  was  extended.  On  the  other  hand,  a  deanly  difided 
hHaltliy  common  femoral  artery,  presen'ed,  with  the  adjacent  atructurea,  in  ths 
Ilunterian  Museum  (No.  1508),  has  neither  retracted  nor  oontracted.  TIm 
wound  is  stated  to  have  caused  fatal  haemorrhage.  It  may  be  remarlced  in 
explanation,  that  the  brachial  artery  is  very  loosely  connected  with  its  sheathf 
and  U  not  fixed  by  branches;  while  the  common  femoial  is  a  short  tniokf 
and  rather  intimately  adherent  to  its  sheath. 
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i  An  ossified  artery  does  not  retain  that  smoothness  of  its 
interior  which  characterised  the  earlier  deposition  within  it. 
Ii  A  large  vessel  like  the  aorta,  a  bony  plate  may  crack  across, 
or  be  lifted  at  its  edge  from  the  wall  of  the  vessel;  and  the 
ikup  rough  projection  thus  exposed  may  cause  the  adhesion 
of  librine.  Strings  and  masses  of  this  substance,  as  it  ac- 
enniilates,  materially  lessen  the  calibre  of  the  vessel,  or,  being 
broken  off,  and  carried  along  with  the  stream  of  blood,  plug 
laj  smaller  artery  in  which  they  happen  to  be  arrested:  The 
Mification  of  smaller  trunks,  as  the  femoral  arteries,  produces 
ift  another  manner  a  roughness  of  their  canal.  The  bony 
■itter  being  thickest,  or  sometimes  only  existing  in  circular 
rings,  the  vessel  is  strongest  at  those  parts,  while  it  yields 
between  ihem.  The  interior  of  such  a  vessel  is  consequently 
BO  k>nger  smooth,  but  is  formed  of  a  succession  of  alternate 
tainsverse  ridges  and  bays ;  the  former  answering  to  the  rings 
d  bone,  and  the  latter  to  the  expanded  spaces  between  them. 
Such  an  artery  ilesembles  the  interior  of  a  piece  of  jejunum, 
iito  the  canal  of  which  folds  of  the  valvulse  conniventes  project ; 
ind  the  effect  of  the  arrangement,  just  as  in  the  bowel,  must 
be  to  retard  the  current. 

5.  It  has  been  already  mentioned,  that  an  atheromatous 
tttery  becomes  dilated,  and  that  it  may  yield  and  become 
loeorismal  at  a  part  from  which  the  softened  deposit  on  its 
mterior  has  been  washed  away.  It  may  be  added,  that  the  so- 
ctlled  ulcers  of  arteries,  which  are  occasioned  by  the  partial 
detachment  or  the  cracking  of  calcareous  deposits,  *  are  some- 
tames  so  deep  as  to  reach,  and  even  to  perforate,  the  external 
or  cellular  tunic' "^ 

But,  eren  without  such  previous  detachment  of  its  inner  portion,  a  diseased 
titefj  may  be  torn  through  by  the  direct  force  of  the  blood.  Dr.  J.  Risdon  Ben- 
nett has  recorded  a  case  of  sudden  death,  in  which  the  aorta  gave  way  before 
tlie  impulse  of  a  hypertrophied  heart  The  '  rupture  was  directly  through  all 
tlie  eoats  of  the  artery ;  the  edges  of  the  aperture  were  somewhat  ragged,  and 
tzirersed  a  patch  of  atheroma. 't  Messrs.  James  and  Rose  have  published 
■bulai^cases  of  spontaneous  rupture  of  the  aorta,  and  Mr.  Amott  one  of  rupture 
of  a  diseased  aorta  from  yiolence.^ 

It  is  obvious  that  these  accidents  are  the  more  liable  to 
occur,  as  the  disease  is  limited  in  extent.  The  artery  yields  at 
ib  one  weak  point. 

•  Hope,  Cycl.  of  Prod.  Med,  vol.  i.  p.  146. 

t  Med.'Ckir,  Trans.  toI.  zzxii.  p.  161. 

t  London  Med,  and  Fhys,  Journal^  voL  Iviii  pp.  15,  19,  and  xviiL 
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6.  In  relation  to  accidents,  and  surgical  operations  on  arte- 
ries, atheroma  assumes  a  serious  importance.     No  longer  teiuel' 
luobile,  elastic,  these  vessels  become  rigid,  brittle,  and  fixed.  1 
A  direct  blow  may  crack  or  crush  them;  a  severe  wrench, or: 
sudden  unusual  movement  of  a  limb,  may  half  break  tiiem;] 
the  violence  which  dislocates  a  bone  may  tear  them  in  two^ : 
and  give  rise  to  a  vast  escape  of  blood.     Mr.  Syme  alleges  thit  J 
he  hiis  known  an  axillary  aneurism  follow  such  accidents  as  flM  . 
repented  sudden  shock  of  a  machine  against  the  elbow,  and  a 
quick  unguarded  movement  in  lifting  the  arm  to  the  head  fiv 
the  purpose  of  holding  on  the  hat  in  a  breeze. 

When  a  ligature  is  tied  upon  an  ossified  artery,  the  sensatki 
conveyed  by  crushing  the  bony  tube  betrays  its  conditioiL 
Sometimes  the  artery  gives  way.  In  the  stump  of  a  leg  jnit 
amputated,  I  have  seen  an  ossified  tibial  artery  break  three 
times  under  the  ligsiture.  The  vessel  was  only  secured  at  lut 
by  including  a  large  quantity  of  the  adjacent  soft  parts  in  the 
noose  with  it.  In  another  case  the  ligature  was  wound  seTenl 
times  round  the  artery.  The  difficulty  experienced  in  safelf 
tying  such  a  vessel,  has  suggested  the  plan  of  dissecting  dUxxof 
the  ai-terj',  and  placing  the  ligature  on  it  higher  up.  As  it  il 
uncertain  whether  such  an  artery  would  be  better  adapted  to 
bejir  a  ligature  in  any  higher  part  of  its  course,  the  safer  phi 
seems  to  be  that  of  securing  it  in  the  face  of  the  stump.  Sodi 
a  case  would  be  better  treated  by  the  ligature  than  by  acupree- 
sure,  but  would  be  unfitted  for  torsion, 

Ti)  atheroma  and  ossification  are  doubtless  due  the  majoritj 
of  the  failures  of  operations  for  aneurism.  Notoriously  is  thii 
the  ctise  with  the  old  openition,  in  which  the  artery  was  tied 
near  the  mouth  of  the  aneurismal  sac.  And  many  times  alflo, 
when  the  Hunterian  operation  has  been  adopted,  the  result  hw 
been  disastrous  from  the  same  cause.  The  process  of  repair 
cannot  be  perfected  in  a  tied  artery,  when  the  lining  membrane 
is  tough,  or  osseous,  or  in  a  state  of  fatty  degeneration,  when 
the  middle  coat  is  wiisted,  and  the  outer  callous  and  attenuated, 
and  when  the  rigid  tube  is  incapable  of  contracting  between  the 
ligature  and  the  next  branch.  From  such  an  artery  the  ligature 
separates,  perhaps  earlier  than  from  a  healthy  one,  and  banMM^' 
rliage  pours  freely  and  fatally  from  one  or  both  of  its  unclosed 
extremities.  A  prudent  surgeon  forbears  from  operating  in  such 
a  ca  se,  or  from  tightening  the  ligature  if  he  unexpectedly  en- 
counter a  diseased  vessel. 
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7.  Gangrene  may  occur  at  different  stages,  and  from  various 
ircamstances,  in  the  course  of  atheroma;  but,  in  itself,  that 
Snaae  is  not  capable  of  producing  gangrene.  For,  so  long  as 
he  Teasels  remain  open,  even  though  rigid,  the j  allow  blood  to 
pn.  And,  in  fact,  any  obstruction  which  may  be  occasioned  by 
Hie  roughness,  is,  to  some  extent,  compensated  for  by  the  dila- 
htkm  of  their  canal,  and  the  distal  parts  obtain  their  nourish- 
■ent  But  should  any  unusual  and  considerable  demand  upon 
fte  eiicnlation  be  made  by  a  local  injury  or  inflammation,  the 
dreabtion  will  prove  insufficient;  and,  as  trees  with  tangled 
loote  sometimes  perish  in  a  night  upon  a  sudden  increase  in  the 
l^iditj  of  the  flowing  of  the  sap,  the  distal  parts  will  die.  Gran- 
ipene  is  often  extensive  when  an  ossified  arterial  trunk  becomes 
-wladed ;  and  the  explanation  of  the  fiEict  appears  obvious.  The 
ifoDateral  channels,  through  which  alone  the  blood  can  reach 
:1k  remoter  parts,  are  themselves  indurated  or  ossified,  and  are 
IfaoqMtble  of  adapting  their  calibre  to  the  larger  stream  which 
IfmeB  through  them.  The  unnourished  structures  necessarily 
&  These  occlusions  of  arterial  trunks  are  not  such  as  are 
wy  slowly  completed  by  the  accumulation  of  new  matter  at 
ttdr  orifices  or  bifurcations,  but  such  as  arise  from  the  more 
B^wd  deposition  of  large  masses  of  fibrine  upon  a  rough  part  of 
en  artery,  or  from  the  loosening  and  inversion  of  an  osseous 
(fete,  or  the  washing  of  a  detached  cardiac  vegetation  down  the 
Wttrent.  The  first,  occurring  compai*atively  early  in  the  disease, 
sen  be  made  up  for  by  the  establishment  of  a  collateral  circula- 
ion;  the  others  happen  suddenly,  in  which  case  even  healthy 
Xdlateral  arteries  sometimes  fail  to  preserve  the  life  of  a  limb. 

Occlusion  op  Arteries. 

Some  other  causes  of  obstruction  to  the  current  of  blood 
remain  to  be  noticed,  besides  those  by  atheroma. 

There  are  persons  who,  by  certain  postures  of  their  limbs,  are 
iUe  to  stop  the  pulsation  of  their  arteries.  The  radials  and 
tibials  cease  to  beat  upon  forcible  flexion  of  the  elbows  and 
knees.  Others  can  so  depress  the  clavicle  upon  the  subclavian 
artery,  or  raise  that  vessel  by  a  forcible  expiratory  compression 
of  the  lungs,  as  to  arrest  circulation  in  the  arm.  Arteries  dis- 
placed with  fragments  of  bone  are  often  without  pulsation  until 
the  fracture  is  set.  An  exuberant  osseous  deposition  around  the 
£ngments   of  a  fractured   bone   may,  it  is  alleged,  compress 
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adjoining  blood-vessels.  The  sitnation  in  which  this  has  beea 
observed  to  happen,  is  the  fibrous  canal  in  the  adductor  nuudfli- 
of  the  thigh.  I  have  myself  seen  such  obstruction  of  Am 
femoral,  and  gangrene  of  the  limb,  only  where  the  artery  itnl! 
was  injured,  or  the  fracture  had  not  been  replaced. 

In  like  manner,  that  is  to  say  by  outward  compression,  mo^' 
bid  growths  in  the  vicinity  of  blood-vessels  enfeeble  or  stop  13m 
circulation.     An  exostosis  once  grew  on  the  first  rib  in  such  I 
relation  to  the  subclavian  artery  as  to  give  rise  to  the  symptonll 
of  an  aneurism  of  that  vessel,  and  lead  the  surgeon  who  hai 
charge  of  the  case  to  tie  the  artery.     Cancerous,  and  mon 
rarely  the  innocent,  tumours,  compress  and  obliterate  arterid 
trunks,  which  are  found  flattened,  and  either  pervious  or  ofr 
eluded  with  coagula  or  adherent  fibrine.     Even  gangrene  mi^ 
follow  the  occlusion  of  an  artery  fix)m  this  cause.     This,  how 
ever,  is  a  rare  event,  as  time  elapses  before  the  compresski 
becomes  complete,  and  blood,  in  some  small  quantity,  contimi 
to  be  driven  through  the  flattened  vessel.     The  obliteration! 
aneurismal  vessels  wiU  be  found  explained  at  large  in  the 
on  Aneurism. 

One  other  cause  of  the  occlusion  of  an  artery  remains : 
consideration,  that,  namely,  in  which  its  canal  is  closed  bj 
impacted  foreign  body.     The  cases  are  now  numerous  in 
arteries  have  been   foimd  plugged  by  fragments  of  moriii 
growths,  which  have  been  detached  from  one  part  of  the  cireB 
lating  system,  and  transported  into  some  other  part  along  A 
stream  of  blood.     The  plug  which  is  found  occluding  the  dish 
vessel  has  often  no  organic  connection  with  its  walls,  and  i 
detained  in  its  place  merely  by  having  reached  an  arteiyiol 
small  to  give  it  further  passage.     The  accident  is  usually  met 
with  in  the  aortic  system,  and  the  most  common  situation  £M 
which  such  fragments  are  detached  is  the  lefb  side  of  the  heaiti 
Many  morbid  vegetations  adhere  to  the  mitral  and  aortic  vahtt 
loosely  or  by  pedicles,  and  may  be  broken  off  by  the  rush  d 
blood  into  or  out  of  the  ventricle.    Some,  but  smaller,  fi:'agmeiiit 
may,  as  Mr.  Lee  suggests,  be  washed  out  of  atheromatous  parf» 
of  the  larger  vessels.* 

So  long  ago  as  1837,  it  occurred  to  M.  Legrouzf  to  explain  a  case  of  soddfli 
obstruction  of  the  arteries  of  the  lower  extremities  by  the  paaaage  of  A* 

*  Ijee,  on  Qangraena  Senilis,  Bntish  and  Foreign  Medico-Chirurg,  BetUWf 
vol.  XX.  p.  214. 

t  BuUHin  di  FAcad,  royale  de  Medecme,  tome  i.  p.  434. 
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|ilngB  fnund  ill  them  from  the  hearts  A  similar  expInnntioQ  was  given. 
IL  Lfto^ier  to  the  Auatomiciil  Society  of  Tarii*,  ia  1841V  respecting  n  yet 
foiiftrkalile  case.  A  healtliy  3M>ujig  inau  died  witli  ft  netidle  in  the  left 
of  his  hearty  and  with  giui|UTeMu  uf  the  left  leg.  The  needlt)  was  found 
m  the  apex  of  the  Tentiicle.  with  its  point  directed  toward®  the  aortic 
^  mad  Gcrvered  with'/ decolorised  ganguineous  concretioua,  very  coherent 
■BgitJgr,'  wtii<di  were  prolonged  into  the  aorta.  The  lower  end  of  the  aorta,, 
Ibe  Oiae  arteries  an  both  aides,  were  tilled  with  an  adherent  clot.  It  seemed 
b  that  thi*  plugging  of  the  Ifttter^  and  the  consequent  gangrene,  had  their 
tz)  tile  detachment  of  fragments  of  the  lymph  which  had  first  adhered  to 
aeedlf^*  Sjjice  that  time  the  researches  of  l*r,  Kirkes  have  shown  a 
lir  oecajTwiee  to  takw  place  in  the  cerehral  arteries.  Mr.  Paget  hns  demon- 
led  jl  ii3  ihi?  pulmoiian'  arteries;  and  Virehow^  Simps^.m,  and  others  have 
acqiiftiated  mth  it  Ln  other  vesaeh^. 

Jl  accident  precisely  similar  in  its  nature,  but  occurring  ia 
pi»rtioti  of  the  circulating  system^  is  now  known  to  be 
liv  fatal  in  acute  rheumatism,  as  well  as  to  briiis:  on 
ftumt  fearfully  sud^len  deaths  in  some  puerperal  women.  The 
artery  in  these  cases  is  the  pulmonary,  or  several  of  its 
and  the  plug  is  either  formed  in  the  right  side  of  the 
wtg  or  passed  through  it  from  the  systemic  veins.f 

lacts  from  which  the  explanation  of  these  occlusions  of 

1 18  chiefly  drawn,  have  abeady  been  partly  stated ;  1,  The 

is  often  healthy  at  the  site  of  the  obstruction.     It  may, 

be  atheromatous,  inasmuch  n.s  the  oecuiTeuce  in  question 

most  in  persons  whose  arterial  system  is  diseased.  Yet 

oft/en  healthy,  as  might  be  expected  if  the  disease  originated 

Sometimes  the  vessel  is  dilated  to  nearly  twice  its 

Bi»e,  and,  in  the  branches  of  the  internal  carotid  espe- 

this  enlargement  renders  the  situation  of  the  jAug  evident 

nrtery  is  opened,  2.  The  plug  is  frequently  not  adherent 

,  *,^i**I-  The  cases  under  cousideration  were  for  a  long  time 

an  effusions  of  lymph  from  the  surface  of  an  inflamed 

but  when  the  artery  is  healthy,  and  the  plug  free,  that 

n  is  plainly  erroneous.     There  are,  indeed,  not  a  few 

in  which  the  coats  of  the  artery  are  inflamed,  and  even 

3n  has  taken  place  in  the  surrounding  structures;  in 

cireoinstances,  the  plug  ia  found  adherent.  The  itiflamma- 

llOweTer,  and  the  adhesion,  are  alike  the  result  of  the  pre- 

nee  of  the  plug,    8.  The  impacted  plug  can  be  distin- 


r.  Trade  ^ Anatatitie  pathaloffique  gen^roU,  iom^  ii.  pp.  201,  296^ 
'  06iMSr»r  Memmn,  hy  Sir  James  Y.  Simpson  ahd  his  editors^  Bn,  Pr!e  »de j 
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gnished  from  the  inflammatorj  lympli  and  coagulom  which  an 
formed  in  its  immediate  neighbourhood.  Drs.  Burrows  ud^ 
Eiihle  have  given  the  most  undeniable  evidence  of  this  factyaai 
have  all  but  demonstrably  traced  the  plug  to  another  plaoe 
origin.  Each  of  these  observers  detected  a  calcareooB  pi 
occluding  an  artery,  and  similar  calcareous  matter  still  ai 
to  the  wall  of  the  heart.*  4.  The  cessation  of  the  circi 
in  the  occluded  artery  is  too  abrupt  to  have  arisen  from  a 
dual  accumulation  of  fibrine.  It  has  probably  not  always 
discovered  to  be  instantaneous,  because  the  pulse  has  not 
under  examination  at  the  moment  of  the  occlusion.  5. 
severe  pain  which  first  calls  attention  to  the  accident,  andd( 
as  it  happens  from  such  obstructions  of  the  pulmonary 
are  both  sometimes  sudden.  6.  After  loss  of  sight  from 
cause,  the  twigs  of  the  retinal  artery  are  seen  with  the  ophi 
moscope  to  be  bloodless  upon  the  distal  side  of  the  plug. 

It  would  far  exceed  the  limits  of  this  article  to  trace  the 
suits  of  this  accident  in  the  various  parts  and  organs  of  the 
in  which  it  has  been  shown  to  occur.     As  there  is  no 
which  may  not  be  occluded  by  a  detached  plug,  the  abdoi 
aorta  itself  not  escaping,  so  there  is  no  organ  which  may 
have  its  fimction  impaired,  or  its  structure  destroyed,  by 
deprivation  of  blood  which  this  accident  occasions.  Organs 
single  arterial  trunks,  as  the  testicle,  retina,  or  spleen,  may 
their  function  when  thus  deprived  of  their  whole  supply  of 

Wlien  the  principal  artery  of  a  limb  is  suddenly  plugged 
its  higher  part,  severe  pain  is  commonly  the  immediate 
of  the  accident.     In  some  cases  this  pain  extends  along 
course   of  the   vessel,   which,  though  pulseless,  is  ex 
tender ;  in  others  the  suflfering  is  referred  to  some  distal 
of  the  limb,  as,  for  instance,  to  the  calf.     Signs  of  a  defi^ 
circulation  succeed ;  and  they  may  amount  to  pallor,  loss 
temperature,  numbness  of  the  surface,  or  even  to  that  *  t<»pQr^ 
which  in  certain  injuries  of  vessels  is  observed  to  precede 
total  death  of  a  limb.     Such  torpor  implies  not  oidy  a  loss 
circulating  blood  in  the  limb,  but  also  a  cessation  of  ft 
and  motor  power,  and  it  may  issue  in  actual  mortification* 

It  is  not  every  case  of  obstructed  artery  which  terminatei 
gangrene.     A  collateral  circulation  may  be  established,  and  tbft^ 
life  of  the  limb  be  saved.     Very  young  subjects  bear  such  in 


•  Medical  TimeSf  18.5.3,  p.  135 ;  Virchow's  ArcMr^  voL  v.  p.  189. 
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leddent  withont  any  ensuing  mortification.  An  infant  will 
Bodnre  without  loss  of  life  the  gradual  obliteration  of  even  the 
wrta  itself  at  the  termination  of  its  arch.  Mr.  Savory  has 
iMorded  an  instance,  probably  congenital,  in  which  '  all  the 
■tin  arteries  of  both  upper  extremities  and  of  the  left  side  of 
ihe  neck  were  reduced  to  solid  cords ; '  yet  no  gangrene  oc- 
onred.^ 

The  subjects  of  gangrene  from  an  impacted  clot  have  a 
feneral  feebleness  of  the  system,  which  may  account  for  the 
ingress  and  great  mortality  of  it.  Some  persons  die  before 
Uf  line  of  demarcation  is  formed;  more  sink  during  the 
fncess  of  separating  the  dead  portion  of  the  limb;  a  few 
■arrire  until  all  its  tissues  are  naturally  severed,  except  the 
bones  and  some  tendons.  Upon  the  division  of  these,  the 
itnmp  may  heal. 

Some  at  least  of  the  obscurity  which  invests  the  subject  of 
mih  gangrene  is  cleared  away,  if  obliteration  of  some  of  the 
ttteries  be  recognised  among  its  causes.  There  are  commonly 
ydiminary  symptoms  which  may  have  indicated  arterial 
Ibease :  chilliness  of  the  foot  or  hand,  and  frequent  pains  for 
■any  months,  forebode  the  attack,  and  the  gangrene  at  length 
originates  and  advances  by  a  local  dusky  inflammation.  In 
tiiese  particulars  the  gangrene  of  the  aged  is  unlike  that  which 
b  suddenly  produced  in  younger  subjects  by  obstructed  arte- 
ries, but  sometimes  an  arterial  cause  of  senile  gangrene  can  be 
Ireoed. 

Treatment. — The  occlusions  of  arterial  trunks  which  are 
eaosed  by  external  compression  can  rarely  be  relieved.  For 
innocent  tumours  seldom  interfere  with  the  circulation,  being 
rather  themselves  grooved  by  an  artery  than  compressing  it ; 
and  malignant  growths,  when  they  have  reached  a  size  and  a 
position  in  which  they  can  produce  such  an  effect,  are  com- 
monly unsuitable  for  an  operation.  No  special  suggestion  is 
leqaired  for  the  treatment  of  arteries  implicated  with  broken 
bones,  and  none  can  be  offered  for  their  compression  in  certain 
ritoations  by  the  growth  of  new  bone  about  the  fragments. 
The  chief  attention  wiQ  necessarily  be  claimed  by  the  manifest 
canse  of  the  obstruction,  at  the  same  time  that  all  efforts  must 
be  directed  to  preserving  the  life  of  the  limb  by  warmth  and 
a  suitable  posture. 


Medico- Chintrtjical  Transactions,  vol.  xxxix.  p.  214. 
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In  the  treatment  of  arteries  suddenly  occluded,  it  may  be 
possible  at  an  early  stage  by  reasonable  pressure  to  break  191 
:soft  recent  plug  in  a  superficial  vessel,  tliat  its  firagments  mif 
pass  into  arteries  of  less  importance  to  the  limb.  If  this  be  not 
possible  or  proper,  care  must  be  directed  to  preserve  the  tempos 
ture  of  the  limb,  to  favour  the  establishment  of  a  coUatoii 
•circulation,  to  maintain  the  efficiency  of  the  blood  by  8iutaU| 
nourishment,  to  relieve  pain  by  methods  which  will  least  inl*! 
fere  with  the  appetite,  and,  more  than  all,  to  guard  the  weakeoBi 
limb  from  irritation,  and  injury,  which  might  overtask  the  litHl 
vital  power  it  still  retains  :  these  are  the  indications  before  tt| 
occurrence  of  gangrene.  When  that  event  has  commenoe^ 
the  course  advised  in  the  essay  on  that  subject  must  be  adopteil 
If  the  mortification  advance  slowly,  as  in  senile  gangrene,  & 
B.  C.  Brodie's  recommendation  of  a  calamine  cerate  to  fll 
sloughing  parts,  and  then  swathing  the  entire  limb  for  twoc 
three  days  at  a  time  in  a  very  thick  layer  of  cotton  wool  shod 
be  adopted ;  it  avoids  exposure,  and  quiets  the  mind  of  ft 
patient.  Poultices  make  the  parts  warm  for  a  time  only,  n 
must  be  frequently  renewed,  whilst  cotton  wool  preserves  H 
limb  at  an  equable  temperature,  and  need  not  be  distoxm 
until  the  discharges  from  the  part  require  removal.  I 

The  administration  of  opium  is  essential  in  these  cases,  0^ 
account  of  the  severity  of  the  pain,  and  some  patients  preseni] 
a  clean  tongue  and  a  fair  appetite  whilst  taking  it.  OtboU 
however,  cannot  continue  to  take  it  by  the  mouth,  who  canjfl 
procure  refreshing  sleep  and  other  benefits  by  the  subcutaneous 
injection  of  a  little  morphia. 

The  question  of  diet  and  stimulants  in  cases  of  gangr»i^< 
especially  senile  ^gangrene,  has  been  warmly  discussed.  Th 
advocates  of  an  animal  diet  assert  that  any  treatment  wliidi 
deteriorates  or  diminishes  the  blood  in  the  system,  and  theie- 
fore  in  the  limb,  is  promptly  followed  by  an  extension  of  fl» 
mortification,  and  that  the  patient  is  strongest,  and  consequent 
the  life  remaining  in  the  limb  is  best  maintained,  with  BuA 
nourishment,  if  only  its  quality  and  amount  be  rightly  adapted 
to  the  digestive  powers  of  the  patient,  and  those  powers  to 
kept  in  proper  order.  With  Sir  Benjamin  Brodie,*  they  advo- 
cate the  administration  of  stimulants  in  moderate  quantttf; 
that  is  to  say,  ^  any  quantity  of  wine  that  does  not  occa«oo 

•  Zecfures  m  Pathology  and  Surgery,  p.  368 
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:  ]ieat  of  sldii,  nor  raise  the  pulse,  nor  make  the  mouth  clammy, 

f  mr  render  the  patient  nervous  or  irritable,  may  be  given  with 

;  .:ainiiitage ;  but  whatever  does  more  than  this,  does  mischief' 

'On  the  contrary,  the  advocates  of  a  very  sparing  farinaceous 

L  jad  vegetable  diet  assert  that  it  checks  the  gangrene,  whilst 

:im  ^"^^«>^  diet  and  stimulants  cause  it  to  extend.     The  dis- 

I  -Mpuicy  between  the  two  opinions,  which  have  both  been  enter- 

'  luned  by  practical  men,  is  probably  to  be  explained  by  Sir  B. 

Brodie's  caution  not  being  observed.    If  these  patients  take 

•CfiunL  and  animal  food,  it  is  essential  for  them  to   have   a 

cik>mel  purgative  every  three  or  four  days.     Without  such  a 

pceeaution  the  stomach  may  be  disordered  and  the  gangrene 

JKjpeBd ;  but  both  these  evils  are  avoided  in  curable  cases  if  the 

pvecaution  be  observed. 

The  offensive  odour  emitted  by  the  gangrenous  parts  should 
be  overcome  by  dry  powdered  charcoal  freely  sprinkled  amongst 
the  cotton  wool.  Scales  of  pure  iodine,  contained  in  chip- 
bozes,  and  covered  with  muslin  instead  of  a  lid,  are  still  more 
effective  for  the  purpose.  Being  inodorous,  it  may  be  hung 
:aboat  the  bed.  Larger  boxes  of  wood,  with  perforated  zinc 
fids,  and  fiUed  with  sawdust  and  carbolic  acid,  may  also  be 
pot  into  the  bed.  The  suggestion  of  the  iodine  is  from  Mr. 
Hofinan  of  Margate. 

Should  the  gangrenous  limb  be  amputated?  Surgical  ex- 
perience and  reasoning  both  prompt  a  general  reply  in  the  nega- 
tire.  In  many  cases,  the  obstruction  of  the  artery  is  higher 
than  the  site  of  the  proposed  operation,  as,  for  instance,  in 
the  iliac  arteries  or  the  aorta.  Amputation  in  such  circum- 
stances  can  only  be  done  below  the  cause  of  the  gangrene,  and 
in  parts  which  are  ill-supplied  with  blood.  Moreover,  if  the 
operation  be  performed  on  a  level  with  or  above  the  obstruc- 
tion, as  when  the  popliteal  only  is  plugged,  it  is  often  un- 
successful; there  still  remains  the  constitutional  exhaustion, 
the  natural  or  the  premature  old  age,  or  the  disease  of  the 
heart,  under  the  influence  of  which  the  patient  has  to  rally 
from  the  shock  of  an  amputation.  And  further,  the  instances 
are  not  few,  especially  amongst  the  younger  subjects,  in  which, 
on  mortification  ceasing,  the  dead  parts  spontaneously  slough 
off.  Except  in  special  circumstances,  therefore,  amputation 
ahonld  not  be  performed.  The  various  events  are  illustrated  in 
the  following  two  series  of  selected  cases ;  the  first  showing 
gangrene  in  the  aged,  and  the  second  in  younger  subjects. 
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1.  Gangrene  attacked  the  arm  of  a  middle-aged  lady,  who  died  exhaiutodia 
a  few  weeks,  before  the  separation  of  the  dead  parts  was  complete.— A.  ■% 
aged  seventy-two,  was  attacked  with  inflammation  at  the  back  of  the  left  lm£ 
which  ended  in  black  dry  gangrene.    In  six  months  death  had  spread,  ^^^flfl 
causing  pain,  as  far  as  the  elbow ;  and  in  twelve  months  more,  to  the  shonUrib 
The  limb  was  hard,  as  black  as  smoked  meat,  and  without  cadaverous  aam 
In  another  month  the  arm  dropped  off  without  hfemorrhage,  and  the  won 
healed  without  discharge.     The  man  was  alive  and  pretty  well  four  — 
afterwards.* — Mr.  Guthrie  amputated  low  in  the  thigh  for  gangnena  i 
extending  to  the  knee.    The  femoral  artery  was  plugged  at  the  groin, 
stump  did  not  slough ;  but  the  patient,  an  elderly  lady,  after  a  partial 
sank  exhausted  before  it  healed. t — Mr.  Langstaff  amputated  a  thigh  for 
tification  of  the  leg  in  a  man  aged  seventy-five.    All  the  vessels  were 
and  could  not  be  tied  so  as  to  stop  the  flow  of  blood.    The  patient^ 
much  exhausted,  died  within  twenty-four  hours.  ^ — Dr.  A.  P.  Thomson 
a  case  of  amputation  in  the  thigh  for  dry  gangrene  of  the  leg  in  a  woman 
sixty-five.    The  arteries  were  pervious  to  the  popliteal.    The  patient  sank 
the  third  day. — A  man,  aged  seventy,  died  seven  weeks  after  amputation  in  I 
thigh  for  gangrtcna  senilis.    It  was  imnecessary  to  tie  any  vessel  in  the  opi 
tion;  all  wore  already  plugged.  § — Amputation  in  another  case  was 
for  a  time,  but  the  soft  parts  took  on  no  reparative  action ;  they  shrank  fl 
retracted  from  the  end  of  the  femur,  and  the  patient  died. — Mr.  JanM 
Exeter,  amputated  in  the  thigh  for  senile  gangrene.    The  operation  wn  i 
lowed  by  '  constant  tremor  and  subsultus,  muttering  delirium,  and  the  swett  I 
relaxation ; '  yet  the  patient,  a  man  of  sixty-eight,'  eventually  recoveredfr 
Some  successful  cases  of  amputation  in  senile  gangrene  were  related  in  a  diHM 
sion  at  the  Koyal  Medical  and  Chirurgical  Society  of  London,  in  1853.   Ml 
Garlike  of   Rickinansworth,  had  removed  the   thigh,  near  the  trunk,  M 
months  after  the  commencement  of  gangrene  at  the  toes,  the  patient  in  ttl 
course  of  his  disease  having  likewise  suffered  from  suppuration  in  the  leg 
in  the  knee-joint.     Mr.  Adams  had  seen  a  man,  over  sixty  years  of  age, 
after  a  similar  operation.    Such  cases  are,  however,  rare,  and  cannot  be 
as  establishing  a  general  rule  of  practice.     Under  peculiar  circumstancei^  M 
Mr.  Gnrlike's  case,  amputation  may  be  performed ;  but  all  that  the  other 
appear  to  show  is,  that  the  operation  may  possibly  not  be  fatal  in  a  few  ii 
in  which  the  strength  of  the  patient  is  not  much  reduced,  and  the  gangrene  iM 
existed  for  an  unusual  length  of  time.     These,  however,  are  just  the  few  CMI 
which  TT.ny  be  capable  of  a  spontaneous  separation  of  the  dead  parts ;  the  gieift 
majority  of  cases  of  extensive  senile  gangrene  end  in  death,  whether  the  limki 
are  amputated  or  not. 

Two  cases  of  gangrene  of  the  lower  extremity,  in  comparatively  yoai| 
subjects,  proved  fatal  in  the  Middlesex  Hospital ;  the  one  under  the  care  of  Di 
Stewart,  the  other  of  Dr.  Goodfellow.  The  heart,  and  the  whole  of  the  arfceiH 
implicated  in  its  disease,  have  in  each  case  been  preserved  as  one  continnoa 
preparation,  which  exhibits  at  a  glance  the  pathology  of  the  occurrence :  tm 

•  Alix,  Altenburg,  1778  ;  quoted  fi*om  Mason  Good,  AfediciHe,  lat  edit  vo 
ii.  p.  019. 
t  Ilunterian  Museum,  141.  X  Meil-Chir.  Trans,  vol.  vL  p.  103. 

5  Ilunterian  Museum,  2822.  ||  James,  On  Inflammation,  p.  502, 183S 
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t  poljpi  tn  the  left  ciivitiea  of  the  heart,  and  detached  fragtuenta  of  tlie 
I  plugging  several  of  the  nrteriee.  Tn  neither  cme  had  the  ulcera- 
deeplj  severed  the  dead  and  livings  parts, — My  collcapue,  Dr.  Seth 
f  requi?^ti»d  me  to  see  a  g-irl,  nf  twenty  years  of  nge,  whom  he  hod 
t  into  ibe  Middlesex  HiDepital,  on  nccoiint  of  a  rheumatic  disease  of  the 
Ske  bid  lood  mitral  and  aortic  niuruuir^^  acute  adhesive  inflammation  of 
bt  poetefior s^bena  vein,  and  a  red,  tender,  and  exf^uisitely  painful  ewelling 
(lower  third  of  the  right  le^.  This  inllamed  patch  had  not  suppurated  ;  hut 
I  ta  it  was  intense,  and  destroyed  her  rest.  Au  incision  relievt^d  her^ 
'  m  few  days  a  nlough  of  fascia  sepamted,  and  thfi  wound  lienled  with 
iy  little  suppuration.  Inflammation  was  next  ohstrred  in  the  left 
iphenous  vein.  Anasarca  in  both  legs  followed,  and  the  face  hecauie 
f.  After  a  fortnight  of  great  pain  and  mucli  general  depression,  the  left  foot 
I  It^  became  cold  and  dusky,  and  the  ends  of  the  toes  shrivelled  and  turned 
CotDplete  gangrene  of  the  lower  half  of  the  leg  enaued,  and  a  line  of 
Ml  formed.  When  nothing  remained  to  divide  hut  tin.?  bones  and  a 
i  «f  the  tendon  of  the  gastrocnemius,  I  separated  them,  and  removed  the  fietid 
^hb  The  «tump  had  nearly  healed  when  she  left  tlie  hospital, — A  seamstress, 
I  arT«i teen,  ill- nouriflhed,  had  acute  ^spontaneous  gangrene  of  the  foot  imd  the 
t  leg*  There  was  no  pulsation  in  the  femoral  arten\  After  amputation, 
>  and  the  groin  sloughed,  and  the  patient  died.  Hut  one  small  artery 
tsfijgvtme  in  the  operation^  and  the  iliac  artery  was  found  plugged,* — A 
iCktiitiiai  of  Sal^tte,  aged  thirt>--five,  was  atleeted  with  spontaneoui^ 
I  oi  the  arm,  and  in  eighteen  days  idceration  had  det-pl}''  i^eparated  the 
1  Hrtog  parts  at  the  elbow,  and  had  extended  along  the  integuments 
Twaj  to  the  ihonlder.  The  limb  was  amputated  about  fmir  inches  below 
I  Aimlder-'jointy  and  the  man  recovered *t — A  gangrenotis  leg  was  removed 
■pQlAlioci  in  the  thigh  from  a  puerperal  woman,  aged  twenty-tive*  Not 
lof  hlood  flowed  at  the  operation,  and  the  patient  di«d  the  next  day. — 
MOlhef  patient,  aged  thirty^nine,  gangrene  of  the  foot  took  place  after 
the  thigh  waa  amputated  three  months  after  the  deliven*,  and  the 
i  reooreted.! — A  man^  aged  thirty,  siiflered  from  nn  *  epidemic  malignant 
which  hronght  on  a  mortification  of  the  left  f«M>t.  W!ien  ulceration 
f  on  about  two  inches  above  the  ankle,  the  leg  was  amputated  below 
No  blood  flowed  in  the  operation ;  but  the  stump  suppurated 
[ir,  and  the  man  got  well.f 

CHARLES  H,  MOOEE, 


I  •  y^w  Tm'k  Jomjuti^  Sept.  1854,  case  0, 
Haaledan  Museum,  2^'t5, 
JMipaoiiV  OhdHric  Memoirs^  edited  hv  l>rs.  Priestlev  nnd  Storer,  voL  ii. 

If  Medkmi  0^§erwiiiims  and  Lifjuii  u-»f  17tS4,  vol.  ii.  p.  LVJ; 
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ANEURISM, 

Pathology. 

An  aneurism  is  defined  to  be  a  tumour  containing  blood, 
communicating  with  the  cavity  of  an  artery.     Thus  in  e 
aneurism  there  are  two  parts  to  be  considered,  the  sac*  and 
contents.     The  sac  is  formed  either  by  the  vessel  itself, 
from  disease,  or  by  the  condensed  soft  parts  in  the  neigU 
hood. 

The  various  classifications  of  aneurism  now  in  common 
are  based  u{X)n  varieties  in  the  anatomy  of  the  sac.  The  in 
natural  nomenclature  appears  to  me  to  be  that  which  c&Qi 
aneurism  formed  by  the  coats  (one  or  more)  of  the  arteiyatnj 
aneiu*ism,  and  one  formed  by  the  surroun^ng  cellular  tisBiie 
false  aneiu*ism.  Unfortunately  the  term* true  aneurism 'm 
applied  by  the  older  authors  to  a  tumour  in  which  all  the  ooik| 
of  the  vessel  were  dilated,  while  they  called  one  in  which  onlf  j 
one  of  the  coats  formed  the  sac  *  a  false  aneurism ;'  a  very  »•■ 
appropriate  name,  inasmuch  as  such  aneurisms  form  the  majori^ 
of  those  met  with  in  practice,  while  the  term  'false'  appean  to 
convey  the  idea  of  something  exceptional  and  peculiar.  B  B 
undesirable  to  complicate  the  matter  still  further  by  theattenft 
to  introduce  fresh  terms.  I  shall  therefore  adhere  to  tie  oli 
nomenclature,  in  spite  of  my  opinion  of  its  incorrectnflfl; 
merely  observing  that  these  anatomical  refinements  are  of  vaj 
little  importance  in  practice ;  that  no  one  troubles  himself  n 
to  how  many  coats  of  the  artery  enter  into  the  formation  oft 
sac,  or  has  any  means  of  forming  an  opinion  on  the  point  beto 
dissection.  But  it  is  very  important  to  ascertain  whether  tb« 
blood  is  contained  in  a  sac  or  no,  whether  that  sac  is  or  is  not 
perfect,  and  whether  the  aneurism  is  of  spontaneous  or  tratiinB& 
ori»>in. 

Tlie  term  ^  difiFused  aneurism  '  is  also,  I  must  confess,  an  in- 
appropriate one  }is  used  to  describe  a  tumour  in  which  the  fm^ 
is  formed  out  of  the  cellular  tissue ;  since  such  a  tumour  i 
as  distinct  and  circimiscribed  as  if  the  sac  were  formed  by  <k 

*  Some  authors  speak  of  extravasations  of  blood  among  the  tissues  of  t  limb 
from  the  ^ving  way  of  au  artery,  as  *  dittiised  aneurisms ; '  but  this  appean  t( 
nie  an  error.  I  should  term  this  lesion  '  a  ruptured  artery.*  The  distindioo,  H 
I  hope  to  show,  is  not  a  trivial  one. 
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and  accord ingl J  in  many  works  an  aneurism  is 
Lsed   when  the  sac   has    given   way*     Such  an 
'ver^  is  equally  well  or  better  described  as  '  a  rup- 
The  tei-m  *  diffused/  seires  indeed  to  remind 
le  blood,  thou;[?h  now  encysted,  was  once  diffused  anionic 
ing  parts;  but  as  it  is  liable  to  be  confounded 
term  as  used  by  other  authors  to  designate 
from  niptorCj  I  shall  prefer  to  use  in  the  sequel 
*  consecutive  aneurism'  for  such  aneurisms  as  have 
out  of  the  tissues  external  to  the  vessel*     In  order 
possible  to  avoid  ambiginties,  a  Table  is  subjoined, 
the  nomenclature  adopted  in  this  essay,  as  contrasted 
hitherto  common  in  France  and  Kngland :  M*  Broca^s 
&ing  used  as  an  example  of  the  former,  and  the  chapter 
in  Mr.  Erichsen's  Scietice  and  AH  of  Surffenj  for 
(See  the  Table  p.  412.) 

of  aneurism  to  be  described  below  are  tis  follows : 
or  encysted  anem'ism,  subdivided  into 
Pnsifonn  aneurism,  or  aneiirisjual  dilatation^ 
True  aneurism. 
False  aneurism. 
^  Consecutive  or  diffused  aneurism. 

■venous  aneurism,  subdivided  int^  varicose  aneurism 
mal  varix. 
id  aneurism,  sometimes  called  arterial  varix.     Aneur- 
mosis  will  also  be  considered  under  this  head* 
g  aneurism. 

Common  oe  Encysteb  Aneueism. 

mmon  or  encysted  aneurism  is  meant  that  variety  of  the 
embracing  by  far  the  greater  number  of  cases,  in  which 
Ofir  13  formed  of  a  single  cyst,  communicates  only  with 
artery,  and  is  limited  to  a  single  point  of  the  course 
urteiy*  Some  of  the  subdivisions  of  this  affection  are 
Hjf  wry  different  from  each  other,  while  tetween  others 
^ii^iee  is  unimportant,  and  in  fact  usually  inappreciable 
ife. 

I  mMurwmfil  diMatwju  or  futfi form  an^irum^  the  whole 
pence  of  the  artery  has  yielded  to  the  force  of  the  cir- 
for  »ome  considerable  length  of  the  vessel,  and  so  a 
hMA   been  developed,  of  an  elongated   or  somewhat 
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BlUXTA. 


XlHiCllIIX 


I.  Common  or  encv8teil  ancnr-    Circumscribed  aneurism. 


The  tumour  forming  a  single 
MO,  conununioating  with  a 
hingle  artor\*  at  a  single 
|M>int. 
Sulxlivl»ions : 
(u)  Aneurisninl  dilatation  or 
fuaiifomi  aneurism.  The 
MC  forme<l  by  all  three 
coats  of  the  artery  dilat- 
ed over  a  great  extent 
(A)  True  aneurism.    The  sac 
formed  by  all  the  coats 
of  the  arter\'  dilated  at 
only  om'  {toint. 
(r)  ¥a\ti  aneurism.  Tlic  sac 
formed  by  only  one  of 
the  coats  of  the  artery, 
(rf)  Consecutive  or  diffused 
aneurism.  All  the  coats 
of  tlie  vessel  liavo  given 
way,   and   the   sac    is 
fonneduutuf  the  neigh- 
bouring parts. 


This  is  excludeil  from  Broca'a    FoAirtirm  t»r  tuW' 
classitication.  kr  asifuriKn. 


Tnie  aneurism. 


True       Mccnhlid 
fineuriBni. 

CircamflCffWWi 


II.  Arterio-venous       aneurism, 
formetl  by  a  dinn^t  or  in- 
direct communicatiun  be- 
tween an  artery  and  a  vein. ; 
Subdivisions : 
{a)  Aneurismal    varix ;     in 
which  the  communica- 
tion is  direct,  no  tumour 
Wing  formed. 
(/#)  Varicose  aneurism ;  where 
the  communication  be- 
tween the  vein  and  ar- 
tery is  through  the  in- 
tervention of  a  tumour. 


III.  Cirsoid  aneurism;  fonned  by 
the  ctm  volutions  uf  a  single 
dilated  arter\'. 


Mixeil  external  aneuriim;8abdi- 

videtl  int4>  muciform^  fiimformj 

and  diueeting. 
False,    or   enc^-sted    aneurism ;  i  DWiited  |Hb»  i«fs 

subdivided  into  primitive  and  1 

consecutive. 
Cy Htogejfi  ic  aneurism ;  fonned  by 

a  cyst  developed  in  the  thick-  | 

new  of  the  walls  of  the  reetel, 

and  afterwards  communicating 

with  ita  cavitv.    This  is  not  re- 

cogiiidcil  in  efther  of  the  other 

classifications. 


Arterio-venous  aneurism. 


he  alNn  mdai^ 
^xtnvi/vtinito 
willittui  a  ia(S- 

«uri.^m    11?   TVf- 


Aneurismal    varix,    or 
]>hlf barter}'. 


simple  .  Anefaiuadv^ 


Varicose  aneurism.    Two  forms    Taricose 
described ;  the  one   in  which  i    ijnu 
the  tumour  is  formed  by  a  di-  j 
Intation  of  the  vein  (varicose 
aneurism  by  dilatation) ;  the  , 
other  in  which  the  sac  is  a  new  | 
fomiation-^ene^'sted   or   fklsc  - 
ct>nsecutivo  vancoso  aneurism.  , 


Arterial  varix. 


!  Arterial  virix. 


IV.  Dissecting  aneurism  ;  nu 
affection  of  the  vessel  oc- 
casioned by  ulceration  of 
its  lining  niendirnnc,  and 
effusion  of  bl(K)d  between 
the  couts.  I 


diwAei'i 


Dissecting  aneurism,  considered  ,  Dissecting  inenr- 
by  Broca  as  a  variety  of  false  j    ism.  | 

aneurism.  ] 

IJroca  describes    two   kinds   of 'The  samerenirkj 

*  diffused  *  aneurism,  by  which      applies  to  EmB' 
he  means  aneurisms  w'ithout  a  ,    sen*s 
sac.   This,  according  to  us,  is  a      tion. 
contradiction  in  tenns.  Broca's 
first  form  of  diffused  aneurism 
is  described  in  this  work  as 

*  rupture   of   an  arterv' ;  *  his  , 
seciind  as  *  rupture  of  an  aneur- 
i'*m.'  ' 
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HHtape,  continuous  with  the  cavity  of  the  artery  at 
rrhe  coats  of  the  vessel  are  ^yrenerallj  much  thinned  and 
liheromatous.  This  ibrui  of  aneurism  hardly  ever  con- 
mch  clot.  It  is  of  more  common  occurrence  in  the  aorta, 
e  in  the  arteries  of  the  limbs ;  the  most  usual  situations 
\ie  aorta  being  the  innominate,  the  top  i>f  the  common 


>#  m  "^Ir 


\ 


tfur—    -ifniri^mal  diUtntion,  of  the  norta,  half  fill*<l  m-ifh  laminatrd 

IS,  \fiiHeum  of  till-  linyid  i\Al^i;t  f>f  burgeon?*.  No,  ItUl.)     To 

r  ltl»  I'  :.      .  :: :  ijf  the  depoMil  rtf  c\o\  in  such  uneumnii^,  and  eTnu  of  «poE- 
I  pn«,  triih  prcservalioa  of  the  cbAQnel  of  the  rrftsel. 

and  the  inguinal  portion  of  the  external  iliac  and 
1  (p.  398).  Some  authors  separate  the  aneurismal  dila- 
entirely  from  the  category  of  aneurisms,  and  treat  of  it 
igtinet  diseaae;  but  no  pathological  distinction  can  be 
between  this  and  other  fomiB  of  dilated  artery  which 
not  be  subject  to  endless  exceptions  and  modifications, 
ptnetiee  this  affection  is  often  indistinguishable  fi^om  the 
tuseurism.* 


M  ftmoant  of  dlldtntion,  as^^ot'iAt^d  ufiimlly  with  ath»»r'->mA»  is  constantly 
I  la  ihe  arteries  of  perwjnj'  fidvanced  in  life  :  IhU  this  hardly  caof-titnte^ 
r,  msd  ma  doea  act  denerve  the  name  aneurismid*  The  artories  hI«o 
tortiainia  lU  well  as  dilated  in  elderly  perst'ua  of  relaxed  tibre,  and  it 
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True  aneurism  is  defined  to  be  a  circumscribed  dilatation  d 
an  artery  in  a  part  only  of  its  circumference,  in  which  all  thrBI 
coats  of  the  vessel  are  dilated  to  form  the  sac,  while  in  a  (lo^ 
called)  false  aneurism  the  two  internal  coats  have  given  wq| 
and  disappeared,  and  the  sac  is  formed  on^ 
iG.   oi).  ^^^  ^1^^  external,  or  cellular,  coat     The  troi 

aneurism,  like  the  aneurismal  dilatation,  oC 
which   it  may   be  regarded  as  a  variety,  ii 
much  more  common  in  the  aorta  than  inanj 
other  vessel;  so  much  more  so  that  Scazpb 
denied  that  true  aneurism  exists  in  any  otliflr: 
artery.     It  is  difficult,  however,  to  refuse  cre- 
dence to  the  numerous  authorities  who  haTa 
descrilx'd   the  dissection  of  small  indpieiit 
true  aneurisms  of  other  arteries  in  which  the 
several  coats  could  be  actually  demonstrated; 
but  at  a  later  period  they  become  consoli- 
dated together  at  the  neck  of  the  sac,  and , 
the  internal  layers  cannot  be  followed  foriliBri 
A  Hiiiiiil  anfuriPin  of  tiir  having  been  worn  off*  by  friction,  if  they  weie 
ofthc  iJoyaiCoii.  L'«  of  <^ver  present :  at  this  period,  therefore,  there 
Surpfons,  No.  1 0'J7).  to  jjj  ^xo  appreciable  difference  between  one  aneuN 

nhow  the  usual  slj!i|n»  .  ,  .  i^i.  i«« 

andnliitionBofncfim-  ism  aud  another  as  to  their  mode  of  fonni- 
mon  oroiiosjrdan.u^^  tiou.  Even  if  the  two  internal  coats  can  be 
liko'  Ii  i.mi  from  n  followod  for  somc  little  distance  beyond  the 
portion  f)f  tluMinum- ^jp^^^jjiji-,   j,^^^   ^|j^,   aneurism,  this  does  not 

flTCUCf  ot  tlir  vi-*m1.  Ti      4.    -x     •  X  •  •  IL 

l>rove  tiiat  it  is  a  true  aneurism,  since  the 
part  of  the  internal  coats  which  can  be  traced  may  be  merely 
that  which  wouhl  have  lined  the  opening,  and  which  has  now 
been  everted  into  the  sac.  The  presence  of  a  smooth,  shining 
membrane  lining  the  sac  is  no  proof  that  the  tumour  is  a  true 
aneurism,  since  such  pseudo-ci)ithelial  lamina)  are  very  often 
found  in   new   formations,*   and   particularly  where  constant 

sooms,  fn>iu  the  tccount  of  a  preparation  by  Mr.  Coulson  {Vaih,  Soc.  TVwfc 
vol.  iii.  p.  302),  tbat  this  condition  sometinios  simulates  an  aneurismal  tamoar. 
The  patient  was  a  woman  aged  eighty-eijrht,  who  for  some  years  before  her 
deatli  liad  had  a  pulsating  tumour,  tho  size  of  nn  orange,  just  above  theii^t 
clftvicltN  in  th<;  situation  of  the  carotid.  It  liad  l)een  taken  to  be  aneurianili 
hut  on  dissection  it  was  found  that  '  the  vessels  arising  from  the  aorta  v«» 
rlongnted,  and  considerably  dilated;  and  the  tumour  consisted  of  areduplici- 
tion  of  the  common  carotid  and  of  indurated  cellular  tissue  around  it' 
•  See  I^'scott  Ilcwett,  in  Mvd.-Chir,  Trans,  vol.  xxix.  p.  80. 
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jMtion  has  been  taking  place.  So  that  it  is  impossible  to 
IBcerre  any  difference  between  tme  and  false  aneurisms  at 
pfb  time  at  which  they  generally  come  nnder  obserration ;  and 
pm  not  worth  while  to  say  more  on  the  subject,  beyond  stating 
the  true  become  false   as  they  grow;    and   expressing 

L  opinion,  founded  on  the  manner  of  their  origin,  that  false 
18  are  fitr  the  most  common. 

Another  form  of  false  aneurism  is  described  by  authors  of 

lit,  and  must  therefore  be  noticed  here,  although  its  reality 
lionbtful.     It  is  sometimes  called  ^  hernial'  aneurism,  and  the 

B  in  formed  by  a  projection,  or  hernia,  of  the  two  inner  coats, 
^«8ome  portion  of  them,  through  a  rent  or  an  ulcerated  open- 
lag  in  the  external  tunic.  Whether  the  cases  which  have  been 
fi^  on  record  really  prove  the  existence  of  this  affection,  must 
k  left  to  the  reader  to  decide  for  himself.  It  is  a  point  rather 
if  cnriosiiy  than  of  practical  interest.* 

The  other  form  of  encysted  aneurism  is  the  consecutive  or  dif" 
hmij  in  which  all  the  coats  of  the  artery  (or,  as  frequently 
iMppens,  the  sac  of  a  previous  aneurism)  have  given  way,  and 
9ie  blood  is  effused  into  the  cellular  tissue.  The  latter  soon 
beeomes  condensed,  and  forms,  with  the  muscles,  ligaments, 
rifloera,  or  bones  in  the  neighbourhood,  a  sac  for  the  blood, 
beqaently  distinguished  from  those  of  the  previous  varieties  by 
being  multilocular.  The  great  majority  of  aneurisms  are,  if  the 
terms  be  strictly  construed,  of  the  consecutive  form  ;  since  few 
tumours  of  long  standing  will  be  found  in  which  some  part,  at 
•ny  rate,  of  the  sac  has  not  been  borrowed  from  surrounding 
ti«ue8.t 

Such  are  the  varieties  of  common  aneurism,  classified  accord- 

*  There  is  a  prepanitiou  in  the  .Mufieiim  of  tlie  roUegro  of  Surgeons  intended 
to  ikow  this  form  of  aneurism.  Mr.  Erichsen,  however,  reports,  as  the  result 
of  his  examination  of  this  specimen,  that  he  believes  the  external  coat  not  to 
kirebeen  origrinally  deficient,  but  to  have  been  dissected  off;  Cooper's  Suryical 
^Xetmary,  8th  e<lition,  1861,  p.  140.  In  this  opinion  I  quite  concur.  The  line  at 
^Mi  the  external  coat  has  been  cut  away,  is  distinctly  marked  all  round  the  neck 
*rfthe  sac.    M.  Broca  expresses  his  disbelief  in  the  reality  of  heniial  aneurism. 

1 1  would  wish,  at  the  risk  of  being  accused  of  repetition,  again  to  remind 
*1«  Wider  that  the  term  '  diffused  aneurism  *  is  ver}'  often  applied  to  a  ruptured 
■Denriam,  and  even  to  a  ruptured  artery,  i-e,  to  cases  in  which  the  blood  is 
poured  out  into  the  cellular  tissue,  and  infiltrates  a  great  part  of  the  limb  with- 
<wt  the  formation  of  any  sac.  But  I  think  that  I  shall  be  able  to  show  reasons 
^•ying  tbat  it  is  more  correct,  and  is  of  considerable  practical  importance,  to 
•PWtte  these  cases  altogether  from  cases  of  aneurism  properly  so  called,  and  to 
^t  that  term  to  tumours  provided  with  a  sac. 
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ing  to  the  anatomy  of  the  sac.  Other  principles  of  classificati 
have  been  proposed.  Thus,  some  snrgeons  prefer  difidi 
aneurisms,  according  to  their  form,  into  tubnlax,  saccDlai 
and  dissecting  ;^  and  frequently  aneurisms  are  named,  acoo 
ing  to  their  cause,  traumatic  or  spontaneous.  Each  method 
classification  is  occasionally  useful ;  but  the  anatomical  arrai^ 
ment  is  most  generally  adopted. 

Causes  of  aneurism, — In  general  terms  it  may  be  said  1i 
anything  may  be  a  cause  of  aneurism  which  destroys  the  bak 
that  ought  to  exist  between  the  expansive  force  of  the  i 
culation  and  the  reaction  of  the  wall  of  the  artery,  so  ai 
make  the  former  preponderate.  But  none  of  the  ordii 
events  which  are  looked  upon  as  exciting  causes  of  the  dise 
can  produce  it  without  a  predisposing  cause  in  the  condit 
of  the  artery  itself.  This  condition  is,  in  the  great  majority 
cases,  the  result  of  atheroma ;  but  on  that  state  of  the  artei 
enough  has  already  been  said,  and  the  reader  is  referred  to  i 
previous  section.  Any  other  cause  which  produces  a  pul 
atrophy  of  the  artery  renders  it  liable  to  dilatation  at  the  at 
pliied  part :  Yidalf  remarks  that  the  accidental  exposure  of 
artery  which  ought  to  be  deep-seated  may  induce  anemii 
both  by  weakening  the  coats  of  the  vessel,  and  by  deprivi 
it  of  the  support  of  the  soft  parts.  Unnatural  and  long-o 
tinued  pressure  may  produce  the  same  eflfect.  Thus,  a  o 
is  recorded  in  which  the  pressure  of  an  exostosis  prodn 
aneurism.f  The  frequent  occurrence  of  aneurisms  in  b 
popliteal  arteries  strikingly  proves  the  origin  of  the  affect 
in  disease  of  the  arterial  system ;  the  same  thing  is  even  m 
strongly  shown  by  a  case  which  is  recorded  of  the  formafi 
of  a  poplitlal  aneurism  in  one  ham.  while  the  man  was  in  1 
for  the  treatment  of  an  aneurism  in  the  opposite  ham. 
extensive  disease  of  the  arteries,  a  great  number  of  ane 
isms  may  form,  constituting  what  is  called  the  *  aneoriai 
diathesis.'§ 

•  Luke,  in  Lond.  Med.  Gaz.y  May  0,  1845 ;  Erichsen,  in  Cooper's  Su\ 
Dtctionan/y  8tli  edit. 

t  Traits  de  Pathol,  cvteniey  1851,  vol.  i.  p.  G45.  The  instance  which  he  g 
is  one  of  exposure  of  the  femoral  artery  in  hospital  gangrene. 

X  Iloux,  Qmrante  AnndeSy  &c.  vol.  ii.  p.  131. 

§  Broca  (Des  Aitevtumes  et  de  leur  Traitement,  p.  52)  instances,  among  o 
cases  of  multiple  aneurisms,  one  under  the  care  of  Pelletan^  in  which  ai 
three  were  found  in  the  same  body. 
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liappens,  however,  that  aneurisms  are  fomid  in 
Fwhich  appear  healthy  in  aU  other  parts  of  their  course  ; 
m^  seems  to  be  more  frequently  the  case,  the  farther  the 
Hi  from  the  heart-  Iii  these  cases  the  nature  of  the  pre- 
nc  cause  is  unknown.  It  has  been  allej^ed  that  mercury 
lilia  predispose  to  aneurism  ;  but  the  assertion  appeal's 
8.  The  abuse  of  ardent  spirits  is  certainly  an  exciting 
i  may  possibly  produce  some  weakness  of  the  vessels,  so 
tie  us  to  consider  it  also  as  a  predisposing  cause.  It 
of  notice  that  the  disease  is  almost  unknown  in  early 
it  external  aneurisms  {i,e,  aneurisms  of  the  limbs)  are 
among  women,  especially  in  the  higher  ranks  of  life  ;t 


I  are,  however,  on  record.     ^Ir.  Hutchinsmi  found  an  aneuriamftl 
Dectcd  with  the  aorta  of  a  child  four  yaara  of  age,  which  he  was 
attrihute  to  the  ulceration  of  a  tuberculous  abscess  into  the  artery 
Tnms.  voL  r.  p.  104).     Mr.  Syme  haa  operated  for  aneurism  at  the 
(Lamd,  and  Edinh,  MofitJihj  Jmirn.  1844);  and  a  case  of  rupture  of 
t  m  ckOd  aged  eeven  and  a  half  year^,  pr<ibably  preceded  by  the 
Itk  mikaH  aneurism,  is  recorded  by  Dr.  Armitag^  (Path.  Soc,  Trans » 
So)*      Mr.  T.  Smith  titni  the  external  iliac  artery   for   femoml 
iiUi  fucoeaa,  at  the  age  of  twelve.     See  BriL  MetL  Journ,  >[areh  10, 
I  m  few  other  cases  are  referred  to. 

i  aneuriAns  seem  eq^ually,  if  aot  more  common  amon^  women,  when 

r  life  exposes  them  to  the  vaseular  excitement  consequent  on  in- 

irjce,  and  mental  emotions.     Thus  Dr.   Itendle  informs  m«  that 

la  more  common  cau.^e  f>f  death  amongst  female  llinn  male  prisonera. 

I  by  the  atmexed  Table,  compiled  from  the  recorda  of  the  Queen's 

|to%  an  the  inmates  of  which  are  prisoners  mider  long  periods  of 


titm  of  Dtathn  from  Aneurum,  &f  CmividH  under  Sentence  of 
9:  from  January  1,  1854,  wUil  Deecnibtr  'M,  1868. 


|»  OToater  of  Convicts  durLug  Hw  tl/teea 

NumlMtr  of  DenUiB 
fronitilLOaiuof. 

Nomber  of  Pmths 
fkvm  Aneurinu. 

m-                                       Wfiniet  1 . 

M«n. 

Urn. 

Womeo. 

11*7                            1,06»*4 

1,291 

214 

8 

6 

.  .  ■nrinn,  oleulBtod  OD  aiUIIjr 

fljBQ&i  dodiv  t3be  Hftotfi  jours 


Fttrcentn^  aC  Dctttlii  from  Aii«arl«a,  of  thie  tot*l 
number  of  Deaths  diiriAg  the  fifUtto  yeox*. 


Women. 


47 
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and  that  such  anenrisms  are  found  most  commonly  upon 
arteries  which  are  most  aflfected  by  the  movements  of  the  jo 
while  aneurisms  generally  are  most  common  at  those 
where  the  flexure,  or  the  division  of  a  large  artery,  opposes  i 
«ort  of  check  to  the  blood-stream.     The  arch  of  the 
especially  at  the  dilated  portion  called  the  ^  sinus  magnus,'  i 
at  the  transverse  bend,  is  the  most  familiar  example  of  aneu 
occurring  at  the  flexure  of  an  artery ;  while  the  dilatation^ 
the  end  of  the  common  carotid,  the  conunon  aneurism  of  1 
lower  part  of  the  popliteal,  and  the  tumours  which  affect  1 
coeliac  axis  of  the  abdominal  aorta,  usually  at  the  root  of  000^ 
its  branches,  will  illustrate  the  effect  of  division.     The  1 
popliteal,  and  axillary  artery  seem  most  liable  to  disease,  as  1 
the  most  constantly  subject  to  stretching,  and  the  two 
to  forcible  rupture.     The  constant  impulse  of  the  blood- 
against  the  arch  must  keep  the  root  of  the  aorta  in  more  \ 
motion  than  anj*-  other  part  of  the  arterial  system. 

The  influence  of  foi-cible  motion  on  the  popliteal  artery  is  shown  by  1 
periment  of  Kicherand.^  On  a  dead  subject  let  the  bones  of  the  extended  I 
be  forcibly  driven  down  into  the  ham  till  the  ligament«(  are  heard  to  ( 
The  middle  and  internal  coats  of  the  popliteal  artery  will  be  found  torn. 
.  true  that  the  accidents  commonly  cited  as  caiLses  of  aneurism  are  not  so  I 
as  this  rouj^h  proceeding;  but  slighter  injury  to  the  artery  probably  occm^f 
lays  the  foundation  for  subsequent  dilatation. 

Again,  the  heart  is  often  hypertrophied,  as  the  conseqn 
either  of  disease  or  of  the  habits  of  life  of  the  patient; 
where  the  artery  is  weakened  by  any  of  the  above  causes,  it  i 
no  longer  resist   the  increased  impulse.     Hence  aneurism^ 
regarded,  with  at  any  rate  much  probability,  as  a  mech 
effect  of  the  wearing  out  of  the  artery  by  use ;  the  ci] 
muscular  fibres  which  constitute  the  strongest  part  of  the  ^ 
of  the  vessel  being,  according  to  this  theory,  stretched, 
partially  separated.     The  fact  that  aneurism  affects  the  sj 
arteries  only,  i.e.  only  those  vessels  which  convey  red  blood,  1 
led  some  authors  to  believe  that  the  formation  of  these  tn 
may  depend  in  some  unknown  manner  upon  the  quality  of 
blood  conveyed  by  the  artery.     With  our  present  knowledge! 
vital  chemistry  it  would  be  absurd  even  to  affect  to  givei 

•  NoHog,  Cliir,  vol.  iv.  p.  73.    Hodgson,  On  Diseases  of  the  Arteries  and  Ft 
ed.  1815,  p.  ()4.     In  repeating  this  experiment,  I  have  found  that  this  is 
occasionally  true.     I  have  sometimos  found  the  artery  entire ;  and  on 
occasion  the  external  coat  was  somewhat  lacerated,  while  the  others  rei 
■entire. 


Eh9  open  dact.* 

!  umnistakable  ctise  of  pure  aiicuriani  of  the  piihnonarj  arten-  la  the 
I  for  which  I  am  iudt^litt'd  to  lir.  Kendli* :  — 

ntf  A  joiing  woman,  flppeartd  in  peifuct  lienlllj,  wlit-n  hhe  was 

xed  witk  acute  pain  l>eiTeftl]i  the  left  gcapiila.     In  tvto  hotire  there 

I  of  the  aide ;  this  rapidly  extended  t>vei  tht;  haek,  che-^t^  neck, 

^  and  «?Ten  as  far  aa  one  wrist.     Abuyt  three  weeks  after  she  brought 

[ftiid  died  immediately.     The  left  brc>nchiis  wai*  pier^'ed  by  a  i^inall 

[  op^^ng  cloee  below  the  bifurcation,  from  which  the  air  had  escaped. 

inanB  ri»^  were  bared  and  uleeratcd  from  prcsiiure  of  im  aneurkm 

tkoomry  artery.   The  aucuriamal  sac  was  very  small :  not  larger  than  a 


perdonB  affected  with  the  so-ciiUed  ^aneurismal 
the  whole  arterial  system  shows  an  extrjiordiiuiry 
'  to  anenrism,  without,  as  is  said,  any  visible  anatomical 
ity  ill  the  vessels ;  but  in  ordinary  cases  of  this  diathesis 
are  evidently  soft  and  weak. 
by  any  of  these  predisposing  conditions,  the  wall  of 
is  sufficiently  weakened,  it  will  give  way  at  the 
part  to  the  force  of  the  circnlation,  and  all  the  more 
tlmt  force  is  temporarily  increased  by  any  nnnsnaJ 
[ice,  which  thus  becomes  an  exciting  cause.  Hence, 
the  frecjuent  occurrence  of  aneurism  in  persons  of 
lives,  and  in  persons  who  follow  laborious  oecupa- 
which  not  only  is  the  heart's  action  unduly  incmased 
to  time,  but  also  the  arteries  of  the  limbs  are  exposed 
iqneiit  shocks.  Hence  violent  mental  emotion  sometimes 
jite  to  anenrisnu 

^bs  of  meunama  of  the  abdominal  aorta,  dating  ia  eaeh  ca«e  from  tho 
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8he  almost  fainted  from  terror,  was  suddenly  seized  with  severe  psb  in  i 
epigastric  region,  and  fell  into  the  arms  of  an  attendant.    The  pain  in  I 
epigastric  region  never  entirely  ceased ;  and  just  six  weeks  aflter,  a  pa 
tumour  of  small  size  was  readily  to  he  felt.    This  increased  in  size,  until  iti 
as  large  as  the  closed  fist.     She  lived  for  three  or  four  years,  being  t 
kept  in  hed  and  under  treatment,  and  then  passed  from  under  my  care, 
or  four  months  afterwards  (t*.^.  five  years  and  two  months  after  her  ( 
she  was  found  dead  in  bed.    No  post-mortem  examination  was  performed,! 
the  aneurismal  nature  of  the  tumour  admitted  of  no  question.    This  ( 
so  clearly  traceable  to  the  shock  consequent  on  receiving  a  heavy  8ent< 
to  leave  no  reasonable  doubt  of  the  inmiediate  cause  of  the  disease. 

'  The  second  case  was  also  an  aneurism  of  the  abdominal  aorta  at  the  < 
axis,  and  came  on  after  receiving  a  severe  sentence,  though  I  could  not  1 
f>o  distinctly  to  the  sentence  as  in  the  first  case.     When  I  discoversii 
tumour — the  woman  only  complained  of  obscure  pain  in  the  part,  and 
her  work  when  I  saw  her — it  was  about  the  size  of  a  small  orange.    1 1 
her  at  once  to  the  infirmary,  and  had  her  put  to  bed.     Twelve  hours  after  I 
in  bed,  the  aneurism  ruptured,  and  she  died  in  forty-eight  hours.    I  : 
post-mortem  examination.    Both   patients  were  women  between  thirty  i 
forty  years  of  age,  and  otherwise  healthy.' 

Occupations  which  necessitate  constant  exercise  of  a 
and  frequent  strains  upon  its  joints,  act  both  as  predisposing  t 
exciting  causes  of  aneurism  in  the  arteries  lying  near  such  jo 
Popliteal  aneurism  seems  to  be  caused  in  very  many  ii 
by  the  giving  way  of  the  circular  coat  of  the  vessel  under  i 
alternate  movements  of  forced  extension  and  violent  flexioDyi 
which  that  artery  is  exposed  in  the  movements  of  the 
Suppuration  near  an  artery  may  lead  to  the  formation 
consecutive  aneurism,  the  wall  of  the  vessel  being  perforated! 
ulceration,  and  the  blood  admitted  into  the  sac  of  the  ah 
This  seems  to  be  a  very  rare  event ;  but  suppuration  around  f 
artery  may  also  act  as  a  predisposing  cause,  by  denuding 
vessel,  as  has  been  already  pointed   out.      Unmistakable 
stances,  however,  of  abscesses  converted  into  aneurisms  are  i 
record. 

Mr.  Liston's  case  is  well-known,*  in  which  he  opened  a  cyst  commu 
with  the  internal  carotid  artery,  believing  it  to  be  an  abscess,  and  in  whidi  It 
was  obliged,  in  consequence  of  the  gush  of  blood  that  followed  the  punctnn^l 
])lace  a  ligature  on  the  common  carotid.  The  patient  died  of  secondaiy  Ml 
inorrhage,  the  result  of  the  operation ,-  and  on  post-mortem  examinatioB  ■ 
Listen  found  reason  to  believe  that  the  disease  was  originally  an  abscess  iry| 
liiid  establislied  a  communication  with  the  arterj-.  Whatever  ma\'  be  ihat^ 
o(  the  real  nature  of  the  tumour  in  that  case,  there  can  be  little  doubt  Al 


'  On  a  Vanety  of  False  Aneurism.  London,  184fi.  An  interesting  case  of  fM 
]i:i'uiorrhage  from  communication  between  an  abscess  in  the  neck  and  the  aoi 
if.  recorded  by  Mr.  Busk,  Med.-Chir,  Trans,  vol.  xxix.  p.  297.   * 


RionBML  f^oisiUf  Mr.  J^iiiton  s  cfttie  mfty  Have  been  ao  example  or 
but  the  diagnosis  must  be  nEowed  to  be  doubtfuL  The  fullowiug 
i  one  in  which  the  artery  gave  way  without  any  known  cause,  there 
r  history  of  abscea^,  nor  any  violent  elfort  or  injury  to  recount  for 
mail  aged  twenty-nine  wiis  atltnitted  into  St.  G«orge^a 
purple  swelling  at  the  ba^k  of  the  pharynx,  accompanied 
[  and  much  discolor&tion  on  the  Iront  and  left  aidi^  of  the  neck.  Two 
I  admis^on,  the  patient  while  kneading  some  bread  felt  a  s^tabbing 
ir  the  by  Old  bone.  In  three  hours*  tinio  the  throat  was  so  swolkn  that 
li  not  swoJlow  food,  and  dyspnoea  came  on.  After  a  short  stny  in  thi* 
\g  ilie  diifused  swelling  of  the  neck  became  circumscribed,  hard»  and 
There  wiMi  erident  puliation  of  the  tumonr,  with  a  whirring  eound, 
mlj  became  perceptible  m  the  tumour  diminished  in  size  mid  becmncs 
The  patient  went  on  well  for  a  inonth,  the  tumour  becoming  reduced 
|p  ei  a  walnut,  when  suddenly  it  increased  in  size  and  extended  in 
^■Mtionfl.  The  general  beating  of  the  tumour  gradually  disappeared, 
^krelj  a  line  of  pulsation  iu  the  course  *>f  the  cJirotid,  Great  difficulty 
^pSog  followed  inimedint«^ly  ;  the  tumour  became  more  and  more  tenst^, 
ri^^mptoniii  increased.  The  patient  died  of  dyspnrea  six  dayts  after  the 
I  in  the  tumour.  The  parta  are  in  the  hospital  museum.  Id  the 
,  immediately  below  the  bifurcation  of  the  carotid  ailery  is  a  small 
I  the  Te<*«el  i<urrounded  by  a  few  minute  patches  of  atheroma.  There 
pe  foiich  formed  by  the  cellular  tissue  and  fibrino  of  tht*  extravasated 
^  apletely  pushes  the  larynx  and  trachea  over  to  the  right  ade, 

\  much  on  the  cavity  of  the  larjiix.     There  is  no  distinct  rupture 
he  sac,  but  it  19  extremely  thin  at  one  point.     It  is  formed 
l-dot,  the  fibrous  investment  of  which  is  very  thin. 

probable  that  the  impaction  of  a  clot  of  iibrine  iu 
may  lead  to  it^  dilatation  behind  the  obstruotioii,  and 
formation  of  an  aneurism. 


be  out  of  place  to  t&otioe  here  the  extraordinary  omission  in  Mr. 
aar  reference  to  auscultation  as  a  means  of  dia^osis.     He 
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Mr,  Tufnell  ha.^  put  un  record*  a  remarkable  case,  io  which  i 
tiimour  formed  in  the  bam,  in  a  patient  who  was  dying-  from  rheu 
of  the  aortic  valves?.     The  tumour  subsided  with  sLmuliaTieous  i 
the  collateral  branches :  and  after  death  the  arterj  wa«  found  pluga 
tibrine  and  somewhat  dilatetL    In  this  case  it  seems  clear  that  the  arter 
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%-^|piu-i^m  formed  bv  rmbolism.     Fig.  157  Jihows  an  anetiriiim  of  the 
ff,  6  the  artery,  its  lower  end  closed  bj  elot ;  t*  tJjB  sac  partly  filled 
Inm;  Fig.  158  shows  the  deposit  on  the  lining  membrane  of  tlie  ho 

Fig.  15a 


Fig.  159.     A  Lloi'k  of  Ebrino  dept>5?it«'d  in  llio  kidiiey  in  the  fAmc| 
(From  a  drawing  in  St,  Geoff's  Hospital  Museum.    Soric«  xxL 

healthy  at  the  part  wliere  the  clot  became  impacted,  yielded  to  the  foi 
(hypertTijphied)  heart  to  such  an  **xteTjt  as  to  forJii  a  tolerably  large 
tumour,  but  that,  m  the  collateral  circulation  enlarged,  it  was  enabl 
to  roeovc^r  its  healthy  dimensions.  Such  a  ease  is  illustrated  by  tii 
panying'  fignres^  showmg  an  aueuxiwrn  which  formed  mi  the  ulnar  m 


I^tM'n  QnaHerhf  Jimnwl,  ifaT  1S53. 


hef  do  my  ftrm,  altliOTigh  rarely. t   i^i  most  of  these  cases 
arifiin   produced  bj  erabolism   the  artery  is  previoiisly 

hese  Tarious  exciting  causes  some  have  added  pressure* 
lie  artery,  and  consequent  obstruction  of  the  circulution, 
linoiis  or  ligamentous  bands  crossing  it  below,  or  by  the 
of  mo^eles;  instancing  the  pressure  of  the  fibrous  arch 
rhxch  the  soleus  arises  as  a  cause  of  popliteal  aueurism.t 
lai^  the  causes,  predisposing  and  exciting,  of  spontaneous 
D*  The  term  *  traumatic  aneurism'  is  usually  intended 
pdd  only  those  instances  in  which  aneurism  follows  a 
n  to  have  been  inflicted  upon  an  artery ;  and  this 
of  course,  in  the  great  majority  of  cases,  an  open  one. 
eaae,  the  wound  iji  the  akin  usually  unites  under 
tlie  issuing  current  of  bluod  prevents  the  lips  of  the 
in  the  vessel  from  coming  together,  while  the  reaction  ot 
gitibonring  parts,  the  pressure  of  muscles  and  fascite,  and 
leirention  of  syncope  from  loss  of  blood,  prevent  the  un- 
infiltration  of  blood  into  the  cellular  tissue,  and  the 
of  the  patient  from  that  cause.  The  blood,  beiug  thus 
d  in,  qnickly  loses  its  mure  fluid  part  by  absorption,  and 
m  a  more  or  less  solid  body,  and  is  encysted  in  the  same 
other  foreign  substances*  In  other  eases  no  skin- wound 
of  which  the  most  common  instance  is  the  wound  of  a 
¥j  a  fractured  bone,  and  here  the  process  of  formation  of 
is  the  same>     The  form  of  aneurism  is,  therefore. 
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existing  aneurism.  It  has  been  above  noticed  that  manj 
not  most,  of  the  aneurisms  which  surgeons  have  to  treat  ar 
one  sense,  traumatic,  as  having  been  probably  caused  by  inj 
the  term  is,  however,  usually  restricted  to  those  cases  in  ^ 
the  vessel  is  known  to  have  been  penetrated,  and  will  be  so 
in  the  sequel. 

Progress  of  aneurism. — When  once  formed,  the  tumo 
likely  to  go  on  increasing  as  long  as  the  conditions  subsi 
which  it  originated.  These  conditions  vary  so  much,  accoi 
to  the  state  of  the  sac,  of  the  parts  around  it,  and  of  the  ^ 
which  it  contains,  that  it  is  impossible  to  form  a  clear  id 
the  disease  without  studying  each  of  these  separately. 

The  changes  in  the  sac  depend  in  a  great  measure  upoi 

position  and  size  of  its  communication  with  the  artery,  and  s 

what  upon  the  direction  in  which  the  sac  grows  and  the  p 

the  artery  in  which  the  opening  is  seated :  thus,  sometime 

opening  is  situated  on  the  concavity  of  the  curve  of  a  vess 

that  the  artery  is  stretched  over  the  tumour ;  more  freqn 

on  the  convexity  or  bend  of  the  artery ;  sometimes  the  am 

ment  of  the  neighbouring  parts  is  such  that  the  tumou 

only  grow  in  the  opposite  direction  to  the  current  of  bloc 

that  pouches  are  formed  in  it.     It  would  carry  us  beyon 

limits  to  refer  to  instances  of  such  arrangements,  and  to 

out  the  variations  in  growth  and  progress  to  which  they  se 

have  given  rise.     In  a  fusiform  aneurism,  in  which  the  oi 

of  exit  and  entrance  are  free,  the  lateral  pressure  upon  tl 

cannot  be  severe..    Hence  these  aneurisms  advance  slowlj 

do  not  readily  burst.     On  the  other  hand,  pedunculated  a 

isms,  in  which  the   sac   communicates   by  a  narrow  ch 

with  the  arterial  stream,  are  seldom  found  of  large  size,  1 

usually  burst  before  they  attain  anything  like  the  size  i 

times  reached  by  the  aneurismal  dilatation.*     The  reaj 

this  fact,  no  doubt,  is,  that  the  impact  of  the  stream  of 

through  the  narrow  orifice  (supposing  that  orifice  unobstr 

is  concentrated  more  upon  one  point,  instead  of  being  di 

over  the  whole  wall  of  the  sac,  as  in  the  previous  vi 

Between  these  two  extremes  there  are,  of  course,  all  p 

shades  of  difference ;  but  in  every  aneurism,  properly  so  < 

as  distinguished  from  a  mere  dilatation,  the  pressure  on  ti 


*  Rokitanfiky,  Patit,  Anat,  Syd.  Soc.  voL  iv.  p.  280. 


PROGEESS  OF  ANEURISM.  426 

J[^  the  sac  is  much  greater  tlian  the  natural  pressure  of  the 
fhuL 

Jtk  may  be  illustarated  by  a  reference  to  the  scientific  toy  known  aa  the 
E^fditwtfttie  paradox/  in  which  a  small  pipe  communicates  with  a  closed 
( ilDafiiBy  the  pipe  and  bellows  being  filled  with  fluid.  The  smaller  the  opening 
r  ii  the  bellows,  the  greater  is  the  pressure  on  its  walls.  An  aneurism  standing 
i  like  a  bud  from  the  artery,  and  communicating  with  it  by  a  small  opening, 
^vwld  bear  a  resemblance  to  this  machine,  thougli  not  a  strictly  accurate  one, 
)  regurgitation  would  go  on  in  the  aneurism,  which  is  not  the  case  in  the 

In  addition  to  this  it  may  be  remarked,  that  these  small 
I  Openings  are  sometimes,  perhaps  always,  formed  by  the  giving 
'Wmy  of  small  portions  of  the  atheromatous  wall  of  the  vessel. 
:  Aich  small  atheromatous  patches  are  sometimes  met  with  in 
^Imig  tracts  of  healthy  artery,  where  the  wall  is  thin  and  weak, 
l^maA  where,  therefore,  a  small  and  weak  sac  soon  forms,  and  is 
'  Bible  soon  to  burst. 

It  does  not  necessarily  follow,  however,  because  the  wall  of 
an  anenrism  gives  way,  that  the  tumour  therefore  bursts.  The 
pocess  is  usually  a  gradual  one ;  and  as  the  old  wall  is  thinned 
and  absorbed,  inflammation  proceeds  in  the  tissues  surrounding 
ihe  sac,  and,  by  condensing  them,  supplies  the  tumour  with  a 
new  envelope.  On  minute  examination  of  most  large  aneur- 
jims,  it  will  become  evident  that  portions  of  their  sac  are 
&rmed  by  cellular  membrane,  muscles,  and  other  tissues,  which 
lave  originally  been  distinct  from  the  tumour.  In  other  cases, 
and  especially  when  the  tumour  has  perforated  a  bone,  its 
sodden  increase  marks  the  occurrence  of  a  large  rent  in  its 
walls,  and  the  supervention  of  a  large  consecutive  aneurism 
upon  the  original  disease. 

Another  very  important  element  in  the  condition  of  the  sac  of 
an  aneurism,  is  the  nature  of  the  parts  by  which  it  is  surrounded ; 
nnce,  when  the  tumour  meets  with  the  resistance  of  bone  or 
other  dense  tissue,  the  sac  is  absorbed  or  worn  away ;  whilst, 
when  it  presses  upon  organs  which  are  very  sensitive,  or  whose 
fimction  is  important,  reaction  and  inflammation  are  soon  ex- 
cited by  the  pressure  of  the  increasing  tumour ;  and  in  such 
cases,  if  the  inflammation  does  not  pass  a  certain  limit,  perhaps 
consolidation  may  ensue,  otherwise  ulceration  will  take  place. 
A  singular  complication  of  aneurism  is  where  the  tumour  pro- 


•  Or  hydrostatic  bellows.    The  machine  will  be  found  described  in  most 
treatiBea  on  hydrostatics;  e,ff,  that  in  the  Encyc,  Brit,  8th  ed.  vol.  xii.  p.  81. 
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jects  into  the  cavity  of  a  neighbouring  vessel,  usually  fhfr 
pulmonary  artery,  or  one  of  the  cavities  of  the  heart.  Hot 
ulceration  seems  to  take  place  early,  unless  the  pressure  of  fha 
sac  produces  death.  When  veins  lie  contiguous  to  an  aneiiri8% 
they  are  usually  closed  by  the  pressure  of  the  tumour.  Caae^ 
however,  are  on  record  in  which  an  aneurism  has  burst  into  tfcfr 
cavity  of  a  vein.  This  circumstance  will  be  again  referred  1»: 
in  the  section  on  arterio-venous  aneurism. 

The  changes  which  take  place  in  the  neighbouring  parts 
due  either  to  the  pressure  of  the  tumour  or  to  the  inflammatioi 
which  it  excites.     The  growth  of  an  aneurism  is  often  so  rapi( 
that  the  effects  of  its  pressure  are  very  striking.     Veins 
closed,  nerves  expanded  and  thinned,  muscles  stretched 
wasted,  bones  roughened  or  perforated,  and  even  the  skin  ii 
sometimes  so  atrophied  as  to  give  way.     When  aneurism 
duces  irritation  in  the  surrounding  parts,  the  latter  may  sl< 
or  suppurate.*     The  sac  is  also  usually  involved  in  the 
and  then  the  aneurism  is  opened  by  the  separation  of  the  sloi 
or  the  bursting  of  the  abscess.     This  is  usually  accompanied 
fatal  haemorrhage ;  but  it  may  lead  to  the  spontaneous  cure 
the  disease,  as  wUl  be  pointed  out  under  that  head.     The 
difference  often  observed  in  the  progress  of  internal  an< 
according  as  it  presses  upon  a  mucous  or  a  serous  surface, 
been  well  shown  by  Dr.    Grairdner.f     The  haemorrhage 
duced  by  the  ulceration  of  an  aneurism  into  a  mucous  ca^ 
as  the  pharynx,  oesophagus,  or  intestine,  usually  proceeds 
a  minute  orifice,  and  occurs  by  small  quantities  at  a  time, 
opening  being  very  liable  to  obstruction  by  a  clot ;  while 
opening  on  a  serous  surface,  as  the  pleura  or  pericardium,  ikj 
often,  perhaps  usually,  a  large  rent,  through  which  rapidly  fthl 
hemorrhage  takes   place.  J     Surgical   aneurisms  do  not  veiyi 
often  come  into  contact  with  either  of  these  classes  of  menKi 

•  Koux,  Qttarofites  Anndes,  vol.  ii.  p.  260,  relates  a  case  in  -which  he  heliflftf 
that  an  abscess  formed  over  an  aneurism,  and  communicated  with  it    TUl  - 
case,  however,  must  be  allowed  to  be  somewhat  dubious.    Another  and  maA 
clearer  case  of  an  abscess  forming  over  and  opening  into  an  aneurism  of  the  aorfft 
may  be  found  in  Broca,  op.  cit.  p.  106. 

+  Mcd.'Chir.  Tracts,  vol.  xlii. 

X  Mr.  Obr^  relates  a  curious  case,  in  which  an  aneurism  ulcerated  into  tli» 
pericardium  by  three  small  openings,  each  of  them  only  about  large  enoagh  to 
contain  two  bristles.  Death  was  rapid  in  this  case ;  but  had  a  similar  uloeit- 
tion  occurred  into  the  pleura,  life  might  have  been  sustained  for  a  considenUt 
period,  or  the  openings  might  have  closed.     {Path,  fiioc.  Trans,  voL  iiL  p.  307.1 


in  flirougli  tlie  sMn  was  followetl  bj  "healing  of  the 
and  in  one  case  possibly  by  a  cure  of  the  disease ;  and 
nstances  are  on  record  in  which  aneurisms  have  been 
tally  opened  without  ill  eiieets— nay,  in  some  with  good 
from  relief  of  the  tension.  It  is  more  usual  for  an 
m  to  coramunicate  witli  one  of  the  large  miieous  cavities 
body,  than  with  any  other  part.  Then  the  progress  of 
■ps  usually  is,  that  a  slij^^ht  hoeraorrhage  occurs,  which 
Bdcens  and  alarms  the  patient  to  some  extent.  The 
g  then  ceases,  whether  from  syncope,  from  displace- 
C  parts  creating  obstruction,  or  from  plugging  uf  the 
mhj  displaced  clot;  but  this  cessation  is  teuiporary : 
me  reopens  and  enlarges,  and  the  patient  dies  exhausted 
'few  i-ecurrences  of  bleeding.  Sometimes  the  bleeding 
in  such  a  situation,*  or  in  such  quantity,  as  to  extinguish 
I  moment ;  but  these  cases  are  usually  imder  the  care  of 
ician.     Surgical   aneurisms,  when   they   burst,  usually 

t>  the  cellular  tissue  or  into  a  joint.     In  the  latter  case 
is  generally  copious,  and  the  cavity  becomes  so  much 
ed  that  pulsation  is  felt  in  it.   The  bursting  of  an  aueiu"- 

Eneously  is  usually  accompanied  by  great  pain,  and 
gradually  increasing  lispraorrhage,  producing  faint- 
icope ;  but  the  symptoms  and  treatment  of  these 
^  will  be  more  fully  considered  hereafter. 
mp  termination  of  a  growing  aneurism,  which  is  fre- 
Bet  with  in  those  affecting  the  extremities,  is  by  gan- 
Be  result  of  pressure.  This  takes  the  case  out  of  the 
y  of  common  aneurisms,  and  it  must  now  be  treated  like 
ler  tmnour  producing  gangrene.  Aneurisms  may  remain 
uj  for  a  long  period,  though  this  is  extremely  rare* 
mes,  after  the  apparent  cure  of  an  aneurism,  /.e.  after 
ceased  to  pulsate  and  become  stationary,  it  will  again 
to  grow,  and  the  pulsation  vdll  recm- ;  and  in  a  case 


\  the  IhiiA,  *Sbc.  Tratu,  voL  x,  p.  84^  two  ca9€«  in  which  aneumma  of 
aorte  turst,  and  the  blood  was  effused  aroimd,  and  constrictedp 
» m  one  ctkscj  and  the  duodenum  m  the  other. 
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of  this  kind,  which  has  furnished  a  preparation  to  the  mnseua 
of  St.  George's  Hospital,  increase  of  size  was  noticed  withoot: 
any  rettim  of  the  pulsation.* 

In  that  case  the  artery  had  been  tied  above  the  tumour,  and  the  incieaM  d 
the  latter,  which  was  \cTy  marked,  from  the  size  of  a  hen^a  egg  to  that  of  th 
egg  of  an  ostrich,  and  which  continued  during  twelve  months,  led  to  th 
suspicion  that  the  diagnosis  had  been  mistaken,  and  the  disease  not  aneonaaii^ 
but  malignant  However,  the  tumour  became  at  last  stationary  and  solid,  ni 
the  cure  lasted  during  the  rest  of  the  patient's  life,  about  one  year.    Ate 

•  death,  the  accuracy  of  the  original  diagnosis  was  established.    In  this  case  th 
cause  of  the  absence  of  pulsation  was  obscure ;  but  pulsation  may  someti 
be  absent  merely  in  consequence  of  the  position  of  the  opening ;  and  in  aoai 

.  cases  no  bruit  may  be  audible,  the  orifice  being  at  the  deep  sur&ce  of  tk 
tumour,  and  the  force  of  the  stream  probably  broken  by  dots.  Such  wai  th 
case  in  a  woman  imder  Mr.  Vincent's  care  at  St  Bartholomew's  Ho8pti],k 
whom  an  aneurism  followed  the  occurrence  of  a  longitudinal  rent  in  tki 
posterior  tibial  artery,  on  its  anterior  face.  The  aac  being  formed  at  tk 
posterior  part  of  the  arter}',  the  stream  of  blood  seemed  to  enter  it  indireed^ 
Hence  probably  the  absence  of  pulsation.  Xor  was  there  any  bruit  Tki 
diagnosis,  therefore,  was  only  made,  after  a  long  course  of  treatment,  bj 

•  exploratory  incision,  when  amputation  became  immediately  necessaiy.    1 1 
indebted  to  Mr.  Moore  for  the  notes. 

The  changes  in  the  blood  contained  in  the  sac  are  even  more  : 
important  than  those  in  its  walls.  They  refer  to  the  natnrt 
and  amount  of  clot  formed  in  it.  It  is  this  clot  which,  hj 
strengthening  the  wall  of  the  aneurism,  enables  it  to  resist  flie 
action  of  the  heart,  and  so  opposes  further  increase,  and  whidiy 
by  its  constant  increase  in  size  and  density  (fresh  clot  forming 
as  the  old  contracts),  encroaches  upon  and  finally  obliterates flie 
cavity.  As  this  is  the  only  cure  of  which  the  disease  admiti^ 
except  by  ablation  or  in  the  very  rare  case  of  spontaneous  cupb 
by  sloughing,  it  is  to  obtain  the  deposition  of  an  eflScient 
coagulum  that  all  the  efforts  of  surgeons  and  physicians  ia  flie 
treatment  of  aneurism  are  directed. 

In  examining  an  aneurism  after  death,  two  kinds  of  blood-dot 
will  be  found  in  it.  The  one,  which  lines  the  sac,  and  is  usualty 
very  firmly  united  to  it,  is  tough,  more  or  less  decolorised  and 
laminated,  much  resembling  layers  of  different-coloured  leather. 
The  laminae,  and  the  differences  of  colour,  obviously  mark  ft 
gradual  and  successive  deposition.  This  laminated  coagulumiB 
now  frequently  called,  aft^r  Broca,  *  active  clot.'t    The  other 

•  Prescott  Hewett,  Mcd,-Chir,  Trans,  vol.  xxix.  p.  76. 
t  The  name  does  not  seem  a  very  well-chosen  one,  since  it  is  rather  tfca 
process  than  the  clot  wluch  deserves  to  be  called  active.    Looking  at  anek  A 
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^fioft,  amorphous,  and  red,  sometliing  like  currant-jelly.. 

ELys  found  inside  the  former*   This  soft  clot  (otherwise 

clot  *)  may  be  a  mere  post-mortem  appearance ;  but  it 

5ubt  often  formed  in  aneurismal  tumours  during  life, 

no  doubt  that  the  soft  amorphous  clot  is  the  first 

the  formation  of  the  laminated  fibrinous  coa^ulum; 

it  must  be  so  in  some  cases  is  proved  by  the  fact  that 

IS  are  sometimes  cured  by  pressure  in  a  very  few  hours. 

those  cases,  there  has  been  no  time  for  the  formation  of 

fcoag^ulum.  The  sac  must  in  the  first  instance  have 
i  with  sofb  clot,  and  it  seems  in  the  highest  degree 
that  the  soft  clot  has  often  become  gTadually  hard 
iminated.'^  The  formation  of  soft  clot,  however,  is  not  a 
ft  of  the  same  importance  as  that  of  laminated  coagulum ; 
fc  a  too  rapid  deposit  is  perhaps  in  some  cases  to  be 
ibed^  as  leading  to  a  delusive  appearance  of  cure.  It  is 
to  be  either  melted  or  washed  away  by  the  circulation, 

f[  the  tumour,  which  seemed  to  be  cured,  begins  to  grow 
be  remembered  that  the  first  phenomenon  of  atheroma 
in  the  deposition,  out  of  the  fluid  bloody  of  a  fibrinous 
on  the  wall  of  the  arterj\  The  commencement  of 
ion  in  an  aneurism  bcEirs,  at  any  rate,  a  strong  resem- 
►  Uiis ;  but,  unlike  the  formation  of  atheroma,  it  seldom, 
place  where  the  sac  is  ex|>osed  to  the  full  force  of 
The  least  diminution  of  the  circulation,  however,  as 
in  the  sac,  from  roughness  of  its  walls,  or  from 
causes  moderating  the  imimlse  of  the  heart,  will  lead 
ition  of  tough  fibrmous  coagulum  on  the  w^all  of  the 
lism^  though  what  is  the  exact  physical  cause  of  this  coagu- 
n  is  unknown.  It  seems  to  require  for  its  commencement 
Biinution  of  the  circulation,  but  not  its  entire  stoppage ; 
sometimes  seems  to  go  on  less  readily  when  the  stream 
altogether.  "When  once  this  tough  fibrinous  coagu- 
i,  it  has  a  tendency  to  propagate  itself  through  the 
lOQS  layers  of  blood  until  the  whole  sac  is  full,  unless  the 
of  blood  should  be  too  strong  for  it ;  and  when  once 
tha  clot  acquires  greater  density,  partly  by  the  inherent 


I  lui»  T«iiuuiie4  for  )*cars  unchanged  in  a  cured  mieuriflm,  one  would 
fo  iM»i  thjit  nothing  could  well  be  more  paHxiit\ 
[Kicbet.    *(>ti  Aneuirism/  DicL   de   Mid.   et  de    Chir.  proL  vol.   ii* 


430  DISEASES  OF  ABTEBIES. 

power  of  contraction  possessed  bj  fibrine,  partly  because  it  i8,u 
it  were,  hammered  out  by  tlie  impetus  of  the  circulation.    lis 
interesting  to  compare  different  parts  of  the  same  sac :  her^, 
fibrine  accumulates  in  strata ;  there,  all  is  worn  away — the  sai^ 
the  surrounding  soft  parts,  the  periosteum,  even  the  bone,   i 
careful  study  of  the  parts  will  generally  prove  this  to  be  owing 
to  the  impact  of  the  stream  of  blood,  and  to  the  resistance  «| 
the  surrounding  parts ;  the  attrition  to  which  the  sac  is  Vbai 
subjected  easily  explains   its  absorption.     In  this  process  4 
absorption,  it  seems  that  the  clot  may  also  be  involved;  thati 
to  say,  that  even  laminated  coagulum  may,  in  some  conditi 
of  the  sac,  be  removed — an  effect  which  can  hardly  be  attribi 
to  anything  but  the  action  of  the  vessels  of  the  sac  upon  ibl 
But  if  the  vessels  of  the  sac  can  remove  the  dot,  may  they  nw 
also  deposit  it — that  is,  may  not  the  laminated  fibrine  which  lhM[| 
the  clot  be  an  exudation  from  its  vessels,  rather  than  a  kind 
precipitate  out  of  its  contents  ?     This  is  the  opinion  of 
pathologists,*  who  consider  the  process  as  somewhat  anal( 
to  inflammation.     But  if  it  were  so,  the  internal  layers  of 
ought  to  be  the  oldest,  having  been  pushed  inwards  by  ft|l 
increasing  deposit ;  now  every-day  observation  of  their  ooloB^ 
and  consistence   proves  that  they  are  the  most  recent.    Thf 
exact  cause,  however,  of  the  formation  of  laminated  clot  must  lit 
allowed  to  be  obscure.     It  is  enough  for  our  present  purpose  to 
know  that  in  an  aneurism  such  clots  have  the  greatest  posriUtf 
tendency  to   form,  and  will  form   almost  inevitably  to  sonf 
extent  when  the  full  force  of  the  circulation  has  been  withdrawik 
Even  in  tumours  which  are  rapidly  iucreasing,  it  is  usual  to  find 
coagula  in  parts  where  the  stream  has  been  less  powerful. 

The  nature  of  the  connection  between  the  sac  and  its  Iming 
of  fibrine,  is  another  obscure  point  in  pathology.  M.  Broca,  in 
an  interesting  passage  of  his  valuable  work,t  endeavours  to 
prove  that  the  laminated  clot  foi*med  in  an  aneurism  possesses  a 
certain  grade  of  vitality,  however  low.  But  the  facts  which  hi 
adduces  to  prove  the  vascularisation  of  such  coagula  do  nOl 
appear  strictly  applicable  to  aneurismal  clots.  John  Hunter  ani 
Blandin  have  injected  clots  in  arteries  after  ligature,  and  Kier 
nan  in  a  concretion  forming  in  a  vein  below  a  tumour ;  but  i 
both  these  cases  there  are  evident  sources  of  vascular  formatioi 

*  Colles  *  On  Aneurismal  Sacs,'  Dublin  QuarUrhj  Joumaly  ISoO,  vol.  xxi.  p.  55 
Wardrop,  article  'Aneurism/  in  Costello'.s  Cf/chpadia  of  Surgery, 
t  Op.  cit  pp.  127  seq. 


rmanent.  There  are  cases  where,  alter  apparent  cure, 
nearisin  has  reappeared  sooner  or  later,  and  sometimes 
manj  months  of  apparent  inaction.  In  such  cases  it  is 
ble  that  either  the  clot  was  not  complete,  but  allowed 
ation  to  go  on  through  its  cavity,  or  that  a  portion  of  it 
f  the  soft,  not  the  laminated,  variety. 

x>  the  Btatistics  of  aneurism  as  it  afTects  the  different  arteries  in  the 
[  do  not  believe  we  arc  in  a  position  to  make  any  statements  worthy  of 
In  Dr.  Crisp*8  work  may  he  found  an  elaborate  table  of  all  the  cases 
led  np  to  that  date  ;  and  Dr.  Sibson  has  since  given  still  more  extensive 
hes  as  to  aneurism  of  the  aorta^  Such  tables  are  of  great  interest  and 
in  some  other  respects,  principally  in  reference  to  the  usual  course  and 
•don  of  each  class  of  cases.  But  they  are  useless  for  the  purpose  of 
ig  the  liability  of  individual  arteries  to  disease,  since  they  always  include 
latoral  proportion  of  '  interesting  *  cases.  Thus  in  Dr.  Crisp's  table  of 
■68,  the  popliteal  aneurisms  (137)  are  nearly  as  numerous  as  those  of  the 
ic  aorta  (175) ;  and  adding  femoral  (00)  to  the  former,  the  proportion  of 
il  aneurisms  in  the  lower  extremity  would  bo  greater  than  thoracic — ^an 
i  condosion.  The  only  way  to  determine  the  relative  frequency,  with 
rproach  to  correctness,  would  be  to  take  the  unpublished  and  miscel- 
»  lecozda  of  our  large  institutions,  such  as  our  hospital  registers ;  and 
this  would  not  be  absolutely  correct,  since,  after  all,  it  would  only  give 
oportion  among  the  working-classes.  The  point  is  perhaps  hardly  worth 
mble  necessary  to  decide  it.  % 

Spontaneous  Cure  of  Aneurism. 
ice  aneurism  is  a  disease  which  consists  essentially  in  dis- 
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impulse  of  the  blood  over  its  whole  circumference,  and  thus  tiic^ 
check  the  further  progress  of  the  disease.  When  this  has  l 
once  effected,  i,e,  when  the  whole  wall  of  the  sac  has  once 
covered  its  power  of  resisting  the  distending  force  of  the  drci]]^ 
tion,  coagulation  will  generally  advance  from  without  in^ 
until  the  whole  sac  is  filled  with  solid  fibrine.  The  process 
of  course  be  interrupted  by  anything  which  temporarily 
ments  the  force  of  the  circulation,  such  as  intemperance,  diseuej 
exertion,  or  perhaps  even  great  mental  agitation ;  or  it  may 
retarded  or  suspended  by  internal  causes  which  modify  thfl 
coagulability  of  the  blood. 

Several  conditions  or  modes  of  spontaneous  cure  have 
pointed  out  by  pathologists.      1.  The  most  simple,  and  as 
seems  the  most  common,  is  the  coagulation  of  the  blood  in  f 
sac  in   consequence  of  mere   retardation  of  the  circulatki 
2.  Another  cause  of  coagulation  in  the  sac,  much  insisted  (ml 
writers,  but  rarely  if  ever  seen  in  nature,  is  the  pressure ' 
the  aneurismal  tumour  upon  the  artery  in  the  neighbourhood 
the  sac,  whereby  the  entrance  of  blood  into  the  aneuiism 
hindered.     3.  Another  method,  which  has  often  been  proved] 
dissection,  is  the  stoppage  of  circulation  through  the  tumour  1 
a  piece  of  clot  which  has  been  washed  into  the  mouth  of  13 
vessel  as  it  leaves  the  aneurism,  or  even  at  some  distance 
the  latter.     This  phigs  the  opening  incompletely  at  first  (i 
least  in  most  cases),  but  increases  gradually  by  a  deposition 
fresh  fibrine,  till  the  orifice  is  quite  closed.     The  circulation 
then  diverted  into  the  collateral  arteries.     4.  In  some  mm 
rarer  cases,  a  clot  maybe  carried  down  into  the  artery  above  ti 
tumour  from  an  aneurism  higher  up,  or  the  retardation  cauM 
by  the  latter  may  cause  coagulation  in  the  lower  sac.    5.  AnoUtf 
method  of  spontaneous  cure  is  by  suppuration  and  sloughia 
of  the  tumour ;  and  it  is  believed  that  aneurisms  may  be  curel 
by  inflammation  of  the  sac  without  suppuration. 

The  fact  that  few  aneurisms  are  found  without  some  fonna^ 
tion  of  laminated  clot  upon,  at  any  rate,  a  part  of 
circumference,  shows  how  strong  is  the  tendency  to 
Wherever  the  wall  of  the  tumour  is  suflScientiy  strong,  dot 
will  form  upon  it  during  any  temporary  diminution  of  the  fotW 
of  the  circulation ;  and  this  clot  will  encroach  upon  the  cavitf, 
and  may  form  the  nucleus  for  a  complete  cure.  Unfortunat^ 
it  usually  happens,  and  especially  in  aneurisms  situated  neir 
the  heart,  that  this  effort  is  only  transient.     Either  the  circnla* 


\on  of  tlie  artery  (fusiforiii  dilatation)  will  have  a  mucli 
Ofwerful  stream  pa&siiig  through  it  than  one  which  stands 
m  the  vessel  like  a  bud,  and  is  attached  to  it  by  a  kind 
k.*  Toinoiirs  of  the  latter  form  are,  it  is  true,  com- 
ely rare ;  but  the  intermediate  form,  m  whii'h  the 
ion  is  confined  to  only  a  part,  and  that  not  a  very  large 
f  the  circumference  of  the  artery,  are  the  most  common 
wst  among  surgical  aneurisms — and  are  much  more  prone 
ataneooB  cure  than  the  fusiform  aneurism.  Then  the 
d  the  mouth  of  the  sac  will  exercise  an  effect  on  the 
,  If  the  orifice  be  smooth,  and  the  internal  coat  pro- 
jnto  the  sac  and  free  from  deposit,  the  blood  finds  no 
Kto  its  passage ;  but  in  contraiy  conditions,  with  a 
orifice  and  coagula  projecting  into  the  artery,  the  force 
must  be  much  broken,  St^me  pathologists  believe, 
reiUiier,  that  clot  is  never  deposited  on  the  smooth 
aneurism  fonned  by  the  healthy  arterial  coats 
snded;  hence  that  tubukr  aneurisms  never  contain 
It  is  very  difficult  to  be  sure  of  this.  The  figure  on 
that  laminated  coagula  are  at  any  rate  sometimes 
I  of  this  sort,  and  it  is  scarcely  possible  to  discover 
condition  of  the  lining  membrane  at  the  point 
eoagala  were  deposited. 

ftteinent  that   aneurism  is  a  mechanical  lesion,  and 

is  cure  is  to  be  sought  by  mechanical   means   chiefly, 

meant  to  exclude  fn^m  consideration  the  advantage  that 

e  derived  firom  an  increase  in  the  relative  quantity  and 
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quantity  of  fibrine,*  and  dimmish  the  force  of  the  circulatio 
have  often  succeeded  by  tht^mselTes,  and,  when  not  posh 
Wjond  what  is  prutkiit,  fomi  an  important  adjunct  to 
other  plans  of  treatment*, 

Tlie  reader  may  now  be  a&ked  to  consider  briefly  each  of  1 
condition  6  or  proximate  causes  of  spontaneous  cure  spofcea  j 
above.     The  first  ia  the  mei^  retardation  of  the  ci 
This  may  take  place  under  conditions  which  it  i%  impo 
foresee  and  therefore  to  prodmce;  but  the  chief  and 
ftlwajfl  accessible  requisite  is  rest^  which  has  been  frequ 
known  to  effect  the  cure  of  aneurism,  whether  external  or 
temal,  with  little  assistance  from  any  other  means. 

Sucli  «D  instance  is  the  following :    A  mim  waa  admitted  iato 
under  the  care  nf  Mr.  Ijnke,  on  Account  of  a  tubiikr  aneuiijrm  of  the  I 
irterj,  unaccooipftiiied  by  bruit  or  fltfection  of  the  pulse  in  the  lower  pirtfl 
limb.     The  tumour  was  of  a  yvnf»  staodinp';  it  was  comprcssiblej  and  cooUl 
emptied  *3f  iu  contenti,    A  pluater  and  bandage  wero  applied,  but  ap 
not  3*0  firmly  as  to  produce  much  pres:!iure,  and  he  was  put  to  bed. 
deal  of  pain  wiw  felt  under  the  plaster  for  half  an  hour.     It  was  lell 
tire  days,  and  at  the  end  of  that  time  the  tumoiir  was  found  solid,  and 
tion  had  ce^ed  in  it  and  in  all  the  arteries  of  tbe  limb.     At  the  last  s 
exauiination  of  the  piitieot,  two  months  afterwardi*,  the  pulse  in  the  limb  1 
oot  reapi>eared,t 

A  great  number  of  such  cases  might  be  cited  from  the 
iiuthors  who  have  treated  this  subject.     Hence  the  first  \ 
given  by  a  medical  man  to  a  patient  in  whom  he  discorefft^ 
existence  of  aneurism  is  to  keep  quiet.     It  is  a  pity  that  i 
recummendation  is   not   made   more   stringent.     The 
instead  of  being  merely  enjoined  to  lead  a  quiet  life  and  ara 
all  causes  of  excitement,  shonld  be  rigidly  confined  to  bed  1 
to  the  recumbent  position.     But  a  still  more  powerful  ren 
consists  in  spare  diet,  thoagh  this  should  never  be  used 
as  an  auxiliary  to  rest. 

The  folio winjj^  ca«*e  deftervea  aotice  as  illustrating'  the  poewibiUty  of  cvat  i 
in  a  condition  usually  regrnrded  as  quite  hopeless.  J  A  publiean  consuU«4  i 
Stanley  in  October  1847,  for  a  lar^epubatiog  tamour  in  the  right  hT««iit,i 
trne  raptdfjf  hict'tfttsmtf.  The  symptoms  do  not  concern  ua  here  ;  it  wa»  i 
to  he  ancurisu]  :  and  he  was  advi^u'd  to  go  lionie  and  ki*ep  huTis^lf  i 
<iuiet     AecordinijlY  he  went  home,  lay  in  l>e<l  for  six  niontli:*,  and  fed  only  i 


*  On  the  influence  of  bleeding  and  f^tanntion  on  the  Amount  of  fib 
Todd  and  Bowman,  PMi/n.  vol  ii-  pp,  311,  312. 

t  hake,  in  LohJ.  Med.  Gaz.  May,  18^^.  For  other  caseg  tee  Bell 
On  AftmrisnL,  p.  148. 

X  Path.  *Sat\  Tram.  vol.  v.  p,  107, 
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^miifi^  milk,  nod  light  pudding.    At  firtt  the  tumour  •eeiued  to  gTOv ;  but 
CiritftniM  of  that  jeiir  itB  walla  pruduftlly  got   hfirder,  the   pulwtmn 
liftbed  in  force,  and  bv  March  1848  werw  no  loii^'^er  percnptiblt?  extenmllv. 
Us*?n  Mi  Kis  bed,  having   lM?c<inie  by  thie  lime  veiy  pale,  emaciated^  and 
lleHvtd  very  abetonimtifily  for  four  years  and  a  Imlf,  wbeu  a  genera) 
'rJbdlcdllim  to  deviate  from  the  tranquil  and  abstemious  habitfl  hp 
He  died  of  acuti?   plenrii*T   after  expo**un3,      A  larire  sac   wa^ 
oommtoiicatuig  with  the  aorta  by  an  op-ening  (1  in.  bv  Ih  iu.)  Just  below 
srterr  in  the  p'>sterior  wall  of  the  vessel.     Thert*  wa«i  only  a 
auMgh  to  contain  a  harse-ehe.<tntit^  the  rest  wa^  all  filled  with 
iliiBi^    The  tumour  hod  been  of  enonnouft  dze  (7^  in,  from  i^ide  to 
4  iii.  veiticaHy).     The  ^aease  which  pfOTed  fatal  appears  to  have  been 
with  the  aneuristn. 

ift  also  a  powerful  agent  in  thig  plan  of  treatment* 

TPTOPdy  now  little  used,  io  eonseqiience  of  its  abuse  in 

•tir  fathers  ;  but  it  may  be  permitted  to  ns  to  doubt 

I  ^1'  ri  has  not  been  carried  somewhat  t*X)  far. 

!      -  i      Ted  and  copious  venesections  of  old  times^ 

I  hardly  be  otherwise  than  injurions*     Valsalva,  it  is  said, 

i^to  bleed  his  patit^nts  day  after  day  till  they  were  unable  to 

uid  could  hardly  raise  their  arms  fnym  the  l>ed.*     This 

Bxee66  to  which  our  modern  habits  as  well  a^  the  preju- 

1  of  otir  patients,  would  effectually  prevent  surgeons  of  the 

It  day  from  resorting ;  and  there  can  be  no  question  of  the 

and  impropriety  of  bleeding,  wben  so  insisted  upon.f 

ttbe  moderate  use  of  venesection  appears  both  rational  and, 

W€  can  judge  from  recorded  cases,  successfiiL     Bleed- 

» to  increase  the  relative  amount  of  fi brine  in  the  blood  ; 


9^  op.  cit  p.  145*     Some  writers  have  thought  that  the  usual  ro- 
I   of  Valailva'i  p«Mitice   are  exajrg^^^*®*!  ?   hut  it  is  clear,  from 
iV  Mxoujit  {AcUi  Acad.  Bonon.  voL  i,),  that  its  general  principle  U 
r  Qsdffstood. 

i  •eema  fayonrable  to  the  application  of  the  method  of  TakalTa  in 

t  of  aneurismf  of  the  thoracic  and  abdominal  aorta,  and  of  the  «ub- 

r*    I  do  not  observe^  however,  that  he  ha8  given  any  inHances  of 

p  mcceftiful  or  otherwiee,  of  this  method,  except  one,  the  refer- 

\  wUdl  I  hmve  been  unable  to  verify  ;  nor  have  I  met  with  any  instanre 

jlplieK^oii  of  Valsalva  »  method,  properly  so  called,  in  modern  practic*-. 

bftm^bt  before  the  Piitholo^cal  Society,  by  Dr.  Broadlient  (I\tth,  Soc, 

sin.  44 )»  dy^pncpa,  the  result  of  an    aneurism  of  the  aorta,  had  been 

I  J9lii>¥^  by  bleedings  practised  at  fare  intervals ;  but  this  is  of  cour^ 

'  m  ifilKmot  thing  fmm  Valaalva^a  treatment.      Porter  speaks  of  having 

Ifi  ijmeopet,  several  times,  a  patient  with    aortic  aneurism,   and  always 

■■ilEed  relief:  op.  cit.  p.  82.     hi  Mr.  Hodgson V  w^rk  numerous  ca^^ 

I  fbmnd  ipjoted^  where  a  practice  more  or  le^s  closely  resembling  that 

goc»  bj  tbe  DaiDe  of  Valsalva  waa  followed  with  aucre^s, 
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nor  does  it  appear,  when  moderately  used,  to  lessen  its 

bility  ;  while  its  eflfect  on  the  power  of  the  heart  and  the 

of  the  circulation  may  be  calculated  with  some  approacb 

certainty.     That  this  eflfect  is  transient  is  very  true,  bat  lo, 

the  action  of  all  the  cures  for  aneurism.     A  transient 

on  the  circulation  is  all  that  is  needed  for  the  formatioi 

laminated  clot,  which  will  then,  in  favourable  circumstaDcee, 

on  to  extend  itself.     Besides,  bleeding  has  the  recomm< 

that  it  can  be  repeated,  and  its  quantity  proportioned  exa4*tlf 

the  condition  of  the  circulation.     The  great  objection  to  iti 

appears  to  be,  that  (in  internal  aneurisms  especially,  but  in 

aneurisms  to  some  extent)  the  antagonism  between  the 

action  and  the  forces  acting  in  the  tumour  has  a  tendency 

cause  stoppage  of  the  heart,  and  death  from  syncope.*    Thii 

especially  likely  to  happen  in  the  fluttering  action  which  sa< 

copious  venesection,  and  it  is  on  this  account  mainly  that 

ing  is  dangerous.     Still,  there  are  too  many  records  by  di 

and  those  the  most  competent,  observers,  to  allow  of  doubt 

its  great  utility,  in  some  cases,  although  probably  in  this,  as  in 

many  other  things,  the  acute  judgment  of  Sir  T.  Watson  has 

the  mark  when  he  says  that  venesection  is  only  admissible  softi 

as  to  reduce  excessive  arterial  action.     For  this  purpose  it  is  c» 

tainly  a  more  manageable  and  more  certain  agent  than  digitah 

Dr.  Stokes  has  suggested  a  modification  of  Valsalva's  treatmeit 

in  which   the   small  and  repeated  bleedings  which  Yalnhi 

prescribed  are  retained  ;  but  the  diet  is  opposite  to  YalsalTa'i 

'  It  should,'  says  Mr.  Porter,  to  whom  we  owe  our  knowledge  ol 

this  suggestion,  '  be  light  and  very  nutritive,  but  of  course  frei 

from  any  material  of  a  stimulating  nature.'     (Op.  cit.  p.  81.)    I 

docs  not  appear  that  any  marked  success  has  attended  this  plan 

The  medical  means  available  for  the  cure  of  aneurism,  beyond 

those  just  enumerated,  are  very  few.      Certain  drugs  whid 

retard  the  circulation  have  been  used  for  this  purpose;  bat 

without  much  success.     Digitalis  is  both  dangerous  and  nn- 

oertiiin.      The  action  of  tartar  emetic,  or  of  copious  wat«y 

purges,  seems  only  to  be  to  produce  weakness,  which  can  be 

done  with  less  distress  by  the  means  above  enumerated.    Some 

uf  the  alkaloids  exert  a  remarkable  influence  on  the  heart's 


•  '  An  apprehen»ion  has  been  entertained  by  some,  that  a  patient  wddeoly 
reduced  to  a  state  of  syncope  might  never  rally,  and  actually  die  of,  or  bekilW 
by,  the  operation  j  and  perhaps  such  a  casualty  may  have  oocuned.*— Porter,  0^ 
Aneunsm,  p.  83. 
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Q;  tuch  are  aconite  and  veratruiir.*  Whether  these 
erer  been  nsed  in  internal  aneurism  I  am  not  aware, 
t  irouM  seem  worth  while  to  g;ive  them  a  cautions  trial. 
ntillaad  has  pubUshed  a  clinical  lecturef  On  the  Treotmeni 
mtritni  htf  Iodide  of  Potasi^imn,  Fonr  cases  are  related, 
which  were  benefited  and  one  was  thongbt  to  be  cured. 
s  not  myself  perceived  any  benefit  from  the  use  of  this 
jr,  though  I  have  occasionally  prescribed  it  for  long 
a  of  time,  graduallj  increasing  the  quantity  to  enormous 
The  acetate  of  lead  has  been  recommended  by  Dr.  0, 
on  the  authority  of  a  case  of  popliteal  aneurism  in  which 
»er  treatment  was  employed,  and  the  tumour  gradually 
idated  as  the  patient  was  brought  under  the  constitutional 
of  the  drug.  My  own  experience  of  this  plan  also  i.s, 
to  say,  negative ;  but  I  regard  it  as  the  most  hopeful 
medical  means  available  for  the  treatment  of  aneurism* 
possible  that  an  aneurismj  though  beyond  oi>erativ6 
!nce,  may  still  be  accessible  to  local  applications  {e.y.  at 
»t  of  the  neck,  or  iu  the  chest) ;  in  such  a  case,  ice  may 
to  the  tumoiu:.  Some  surgeons  use  refrigeration,  as 
to  pressure,  in  the  case  of  external  aneurism.  The 
is  one  of  doubtful  efficacy.  I  have  seen  it  tried 
By,  but  without  any  effect.  It  should  not  be  for- 
t  gangrene  of  the  skin  has  been  so  produced*^ 
to  follow  from  the  above  facts  that  when  aneurism 
.tive  interference,  the  best  thing  that  can  be  done 
the  patient  quiet  in  bed  for  months,  and  years  if 
avoiding  all  causes  of  excitement,  mental  and  bodily ; 
tter  a  light,  unstimulating  diet,  but  without  denying 
icient  nutriment  -,  to  keep  the  part,  in  such  a  position 
rather  impede  the  supply  and  favour  the  retiu^n  of 
use  venesection  in  small  quantities,  and  carefully, 
circulation  apjiears  at  all  above  the  normal  standard, 
it  should  be  remembered,  ought  to  be  below  that  ttf 
and,  finally,  to  gurrtmnd  him  with  an   equable  cool 

•dion  of  verttram.  see  Latitel^  vol.  L  1B02,  p.  2L 

For.  Med.'C/tir.  Jtev  Jan.  18i$0.  Another  succesBful  ea?*'  ia 
hk  the  Ani*  Jtmrn.  of  the  MvtL  Soc.  Oct.  I^i-Vj^  under  the  care  of  Br. 
Caaida.    He»|  however^  fftaryatioQ  and  absolute  re^i  m  bed  were 

»,  ToL  i«  p.  280,   ABothef  auccessful  ca«e  in  r©lat**d  by  Dr.  Daly 
JK^Mr^iii.  171),  where,  however^  abftolute  rest  aud  local  cold 


.  dL  pp.  24i>  et  ieq. 
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temperature.    A  cautious  trial  may  be  made  of  the  acetate 
lead,  of  the  iodide  of  potassium,  or  of  any  of  the  drags  w] 
act  more  immediately  on  the  circulation ;  but  I  do  not 
that  there  is  sufficient  prospect  of  benefit  from  their  em] 
uient  to  render  it  justifiable  to  insist  upon  their  use  to 
prejudice  of  the  general  health.     Some  very  gratifying 
have  been  wrought  by  such-like  medical  means ;  and  alth< 
perhaps,  the  cases  will  not  be  many,  yet  aome  lires  will 
spared  by  the  judicious  use  of  such  means,  which  would 
sacrificed  were  the  opinion  acted  upon  that  the  disease  is 
necessarily  fatal  one,  for  which  art  can  do  nothing. 

The  second  method  of  spontaneous  cure,  abore  indicaliA 
(p.  432),  is  that  in  which  the  artery  is  presumed  to  be  obliterstoi 
alx)ve  the  sac  by  the  direct  compression  which  is  exercised  nj/m 
it  by  the  aneurism.  It  is  thought  that  a  tumour,  arising  fajd 
narrow  neck  from  the  artery,  may  fall  back,  as  it  were,  T^oq 
the  latter  and  close  the  vesseL  This  conclusion  is  drawn  frotf] 
dissection  of  cases  principally  of  popliteal  aneurisms,  whidd 
have  advanced  to  a  large  size,  and  have  then  become  obliterateii 
by  clot.  It  may  be  remarked  that,  from  the  very  nature  of  QiS 
case,  such  dissections  must  always  be  subject  to  much  doubt; 
inasmuch  as,  at  the  period  of  the  dissection,  coagulation  has 
advanced  to  such  an  extent  that  it  is  hardly  possible  to  teD 
where  it  began ;  and  that  appearances  nearly,  if  not  qnitfl^ 
identical  are  found  in  tumours  where  it  is  clear  that  no  sock 
pressure  could  have  been  exercised ;  and  further,  that  tha 
explanation  arose  from  those  false  views  of  the  pathology 
of  arteries  which  led  surgeons,  some  years  ago,  to  regaid 
inflammation  of  their  internal  coat  as  a  common  result  of 
pressure,*  and  obliteration  of  the  artery  thereby,  as  a  com- 
mon, if  not  a  necessary  condition  of  the  cure  of  an  aneurism 
by  pressure.f  So  it  was  thought  that  the  pressure  of  a  hagt 
tumour  would  so  irritate  the  artery  as  to  make  it  inflame  and 
become  filled  with  clot,  and  that  thus  the  aneurism  would  be 
cured.     We  know  at  the  present  day,  after  so  many  limbs  haw 

•  See  Freer,  On  Aneurisfrif  p.  112;  Hodjfson,  op.  cit  p.  106. 

t  Most  of  the  recorded  cases  are  clearly  instances  of  obliteration  of  arteries 
by  impacted  clot ;  as  in  the  case  quoted  by  Hodgson  (op.  dt.  p.  110)  froa 
A^tley  Cooper,  where  the  carotid  artery  was  found  obliterated  in  a  am  of 
aneurism  of  the  aorta.  This  could  hardly  have  been  the  result  of  prewni^ 
since  the  effects  of  such  pressure  must  have  been  more  marked  upon  the  tnchet 
pneuniojrastric  nerve,  or  jujrular  vein  than  the  artery,  but  is  no  more  than  wlirt 
olten  occurs  from  impaction. 
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dissected  in  which  pressure  has  been  used,  whether  sue- 
IjWifiilly  or  not,  that  an  artery  will  bear,  without  the  least 
ilpBble  alteration  of  its  lining  membrane  or  of  its  calibre,  an 
pmNint  of  pressure  many  times  greater  than  could  be  exercised 
||^  any  tmnoor  (see  Fig.  161).  We  know  also  the  ease  with 
arteries  elude  the  gradually-increasing  pressure  of  tu- 
;  nor  are  dissections  wanting  in  which  arteries  placed 
b  the  conditions  supposed  are  found  to  be  completely  pervious. 

-  Suck  a  pfepATAtion  exists  in  St  George's  Hospital  Museum.  It  exhibits  an 
iBonnous  popliteal  aneurism,  which  seems  to  have  undergone  a  process  of 
lyonf  neous  cure.  Its  size,  however,  was  so  great,  that  the  pressure  produced 
«s  the  Teins  occasioned  gangrene.  The  man  was  admitted  on  this  accoimt : 
A0  Inge  solid  tumour  in  the  ham  was  thought  to  be  malignant,  and  the  limb 
^M  amputated.*  The  case  occurred  many  years  ago.  No  further  history  is 
jnmred.  The  artery,  which  has  been  raised  by  the  tumour  and  stretched 
#fer  it  for  several  inches,  ia  nevertheless  quite  pervious.  It  communicates  with 
ihe  oaeuzism  by  only  a  very  small  mouth ;  and  though  the  limb  has  beeu 
iqeeted,  liardly  any  of  the  injection  has  passed  into  the  sac,  so  firmly  is  tlie 
■oath  of  the  tomoor  sealed  by  clot.  In  this  cose,  if  ever,  it  might  be  expect«^d 
Ikot  the  artery  would  be  obliterated :  since  the  tumour,  being  of  immense  size, 
■Mt  have  exercised  great  pressure,  and  the  blood  showed  a  strong  disposition 
tacoogolate. 

It  may  be,  however,  that  this  method  of  cure  is  only  possible 
when  the  artery  is  caught  between  the  tumour  and  the  bone,  as 
might  happen  when  popliteal  aneurism  is  developed  on  the  pos- 
terior toLce  of  the  artery ;  but  it  is  hardly  conceivable  that  the 
tomour  should  ever  exercise  very  vigorous  pressure  towards  the 
bone  in  such  a  case,  since  it  meets  with  so  much  less  resistance 
in  the  other  direction.  For  these  reasons,  the  existence  of  this 
method  of  cure  seems  doubtful.  It  is,  at  any  rate,  a  matter  of 
Kttle  practical  importance  (though  no  doubt  of  much  patho- 
logical interest),  since  no  one  would  dream  of  encouraging  the 
growth  of  a  popliteal,  or  other  accessible  aneurism  on  the  specula- 
tum  of  its  ultimately  curing  itself  bj  pressure  on  its  own  artery. 
A  more  clearly  proved  mode  of  cure  is  that  which  is  produced 
by  tiie  impaction,  in  the  distal  portion  of  the  vessel,  of  a  portion 
of  clot  from  the  aneurism.  The  occurrence  of  this  circumstance 
m  the  arterial  system  in  cases  of  fibrinous  concretions  on  the 
valves  of  the  heart,  as  pointed  out  by  Dr.  Kirkes,  has  now  been 
universally  admitted,  and  is  a  frequent  cause  of  gangrene,  of 
softening  of  the  brain,  &c.  (see  p.  403.)  It  seems  also  to  be  a 
not  infrequent  cause  of  the  obliteration  of  arteries  below  an 

*  A  similar  preparation  has  recently  been  placed  in  the  Museum  of  the 
Bojal  College  of  Surgeons. 
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aneurismal  tnmonr^  followed  in  some  cases  by  gangrene  of  fba 
limb  (or  by  deatb  if  situated  near  the  heart),  in  others  by  tbf 
spontaneous  cure  of  the  aneurism.     The  way  in  which  this  IsfctaS 
result  is  produced  appears  to  be  as  follows :  If  a  branch  comeil 
off  from  tiie  artery  between  the  aneurism  and  the  jmrt  at  nHaM 
the  clot  is  impacted,  this  branch  may  enlarge  nntil  it  replaoeif 
the  original  artery,  and  the  whole  process  may  remain  withool 
result.     But  if  no  such  branch  comes  off  (as  is  the  case  in  fhtf 
great  majority  of  instances,  since  the  impaction  usually  oecmi 
just  as  the  artery  leaves  the  aneurism),  then  the  whole  force  of 
the  heart,  as  far  as  it  acts  on  the  artery  affected,  is  employed  m 
dilating  the  sac,  the  artery  above  it,  and  the  branches  of  tlit 
latter.     Sometimes  the  sac  yields  to  the  force,  and  the  aneurism 
bursts,  especially  under  undue  muscular  exertion.*     If  thisdoet 
not  take  place,  and  the  circulation  through  the  limb  is  still  to^ 
go  on,  the  branch  or  branches  above  the  aneurism,  and  thdri 
communications  or  anastomoses  with  the  artery  below  it,  niiilt 
enlarge.     When  this  is  effected  to  a  sufficient  extent,  the  fiiE 
force  of  the  circulation  is  withdrawn  from  the  aneurism,  whu^ 
will  then  usually  undergo  the  process  of  coagulation.    It  ii 
quite  obvious  that  it  matters  nothing  to  this  process  how  fiur 
below  the  aneurism  the  clot  may  be  impacted,  provided  that  do 
considerable  branch  comes  off  in  the  interval,  since  the  intef- 
mediate  portion  of  artery  exercises  no  influence  on  the  circoli- 
tion,  and  may,  for  the  purpose  of  this  argument,  be  regarded  u 
part  of  the  aneurismal  sac.     This  process  of  spontaneous  core 
is  imitated  in  the  methods  which  bear  the  names  of  Braador 
and  Fergusson. 

This  plugging  process  may  go  on  gradually  as  well  as  suddenlj, 
as  is  proved  by  its  being  found  occasionally  complete  in  personi 
who  have  never  presented  the  serious  symptoms  known  to 
accompany  the  impaction  of  a  clot  in  a  large  artery ;  and  still 
moi*e  clearly,  by  its  being  sometimes  met  with  in  an  imperfect 
condition,  the  artery  being  lined  with  a  tube  of  fibrine,  wbick 
still  leaves  a  small  channel  for  the  blood. t  It  seems  possible 
that  the  existence  of  another  aneurism  higher  up  may  some- 
times effect  the  spontaneus  cure  of  the  lower  one,  either  in 
consequence  of  clot  being  washed  down  from  the  upper  aneurism 

•  Sucli  seems  to  be  the  true  explanation  of  a  ease  reported  by  Mr.  Averr,  in 
Path.  Soc.  Trans,  vol.  iii.  p.  8S,  as  au  instance  of  pressure  by  the  aneuriamon 
the  artery  above  it. 

t  See  above,  ^  \  307. 
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tf  lower,  or  into  the  artery  as  it  enters  or  leaves  the  lower 
(as  it  is  said)  by  the  retardation  of  the  current  cause*! 
npper  aneurism.     It  is   difficult   to   be   certain   as  to 
(lier  the  latter  mode  of  cure  ever  really  occurs,  tlitm^h  cases 
IQ  reoord  which  appear  to  prove  its  occasional  occun*ence. 
at  an  J  rate,  possible,  since  feebleness  of  pulse  in  the  limb 
r  is  a  constant  sjinptom  of  aneurism.     In  the  other  case, 

ta  a  piece  of  clot  is  washed  out  of  an  aneurism  abuve,  the 
exftctly  resembles  that  which  has  just  been  described. 
k  remains  another  process  by  which  aneurisms  have  been 
H  to  become  cured ;  and  this  consists  in  the  suppuration  of 
^  and  the  ejection  of  the  whole  tumour  by  a  process  of 
In  this  process,  as  in  other  instances  of  slooghin^% 
r,  for  some  distance  on  either  side  of  the  gangi*enous 
by  coagulum,*  so  that  hiemon-hage  does  not  take 
might  have  been  apprehended. f  Or,  in  other  cases, 
ic  may  slough,  and  the  artery,  not  being  thus  sealed,  may 
ray,  and  the  patient  survive  the  haemorrhage  thus  oeca- 
I  ;  «jncope  is  prcnlueed,  and  coagulation  occurs  during  this 
pe,  fi>ealing  the  mouth  of  the  artery.  This,  at  least,  is  Br. 
ift  opinion,  but  it  is  doubted  by  Broca;  nor  do  I  find 
Bes  in  Dr.  Crisp's  work  to  the  eases  upon  which  such  an 
H  Ia  founded.  Inflammation  without  suppm-ation,  in  the 
Roorhood  of  the  sac,  is  also  spoken  of  by  Broca  and  others :t 
oecaaional  cause  of  spuntaneous  cure.  I  have  not  been 
so  find  any  cases  which  are,  to  my  mind,  quite  satisfactory, 
.  as  the  ease  reported  by  Mr.  Sidey,§  appear  to  have  been 
by  impaction  of  clot, 

a  surgical  treatment  of  aneurism,  as  far  as  it  is  successful 
^iosal,  is  merely  an  artificial  imitation  of  these  processes. 
Hbiment  by  grafluaJ  and  partial  compression  of  the  artery 
Hie  tumour,  has  no  other  aim  than  to  imitate  nature  in 
frt  of  the  processes  described  alxjve,  so  as  to  slacken  tlie 
>n  through  the  aneurism,  and  allow  the  bluod  in  it  an 
ity  of  coagulation.  The  Hunteriau  opei*ation  has 
ly  the  same  object,  although  it  accomplishes  it  in  a 
it  different  way,  and  by  obliterating  a  portion  of  the 
re  the  tumour  puts  a  more  decided,  but  at  the  same 

Se«  Mosti^cATtoK,  vol  1.  p.  IS-'S. 
St?e  the  caden  reUt«?d  by  Hod^on,  op*  cit.  pp.  103-o. 
Ricbet,  Did.  de  M^d.  t-t  dt-  Ckir,  itrtU,  ii  291. 
§  Edm,  Mfd.  Jimm.  vol  h,  p,  7tid. 
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time  more  temporary,  check  on  the  current  of  blood, 
inent  by  sudden  or  total  compression,  also  aims  at 
the  circulation  through  the  sac  completely  for  a  short  perid 
cure  by  flexion  (Sir.  Hart*s  method)  aims  at  combining  tli 
process  with  the  second,  in  which  the  aneurism  is  compreji 
the  parts  around  it,  and  itself  (perhaps)  compresses  the 
8ir  W.  Fergusson'a  plan  of  manipulation,  or  crushing,  is  i 
from  observation  of  ciises  in  which  the  natural  cure  wa«i 
or  attempted,  by  the  impaction  of  a  clot  in  the  artery^ 
the  sac*  Brasdor's  method,  so  far  as  it  is  justifiable  a 
practice,  i.e.  with  the  modifications  hereafter  to  be  d© 
is  identical  with  this  in  its  object^  and  rests  upon  th 
pathological  ba^is.  Direct  pressure  appears  to  cure  ai 
usually  by  displacing  portions  of  the  clot,  and  may 
sometimes  act  by  setting  up  inflammation  in  the  sac  i 
around  it,  which  leads  to  coagulation.  Finally,  the  old^ 
by  oj>ening  the  sac  and  tying  both  ends  of  the  artery,  ] 
strongest  analogy  to  the  cure  by  suppuration,  and  is,  i 
kind  of  excision  of  the  tumour. 

The  methods  of  spontaneous  cure  have  been  dwelij 
this  length  with  the  view  of  impressing  upon  the  mi 
reader  that  all  successful  plans  of  treatment  are  sucee 
beiag  imitations  (whether  designed  or  fortuitous)  of  the 
processes,  in  the  hope  thai  this  fact  may  lead  practitioJ 
more  careftU  study  of  the  workings  of  nature  in  this  pa 
and  the  conditions  under  which  she  works.  Such  I 
canned  on  by  various  observers,  could  hardly  fail  to  be  fr 
results  Avhich  would  lead  to  the  preservation  of  uumen 
that  would  be  sacrificed  to  the  idea  that  internal  aneui 
disease  almost  necessarily  fatal.  What  else  was  it  than  t 
ful  study  of  the  natural  process  of  cure  that  led  Hunt€ 
briUiant  and  daring  proposal  of  tyhig  the  artery  away  i 
seat  of  the  disease  ?  What  else  led  the  Irish  surgeons  tflj 
compi-ession,  in  order  to  imitate  nature,  need  not  snsf 
circulation  entirely,  need  not  even  act  continuously;  a: 
to  substitute  for  the  intolerable  torture  inflicted  by  th€^ 
of  compressiun  a  treatment  which  hi  ordinary  ca^es  is  H 
and  in  a  few  absolutely  painless  ?  Let  us  remember  h« 
paratively  short  a  period  it  is  since  one  of  the  most  ce 
surgeons  of  his  time*  announced  his  preference  for 

•  Pott^  Vidruyg.  WoiUj  vol.  iil.  p.  220* 


SPONTAITEOUS  CURE  OP  ANEURISM.         443 

fiv  all  other  methods  of  treating  popliteal  aneurism.  Let  us 
aat  forget  that  one  of  our  most  justly  valued  authors  on  this 
flAjeet^was  so  satisfied  with  the  advance  which  had  been  made 
il  flie  time  he  was  then  writing,  as  to  express  his  opinion  that 
Hhe  improvements  that  had  been  effected  in  the  mode  of 
the  ligature  to  arteries  have  brought  the  siurgical 
of  aneurism  to  a  degree  of  perfection  which  leaves  but 
room  for  advancement.'  Nor  was  such  an  appreciation  of 
^  "VlHdem  surgery  at  all  exaggerated  or  unreasonable  to  those 
*"^^  looked  at  it,  as  Mr.  Hodgson  did,  by  comparison  with  the 
after  the  old  operation.  In  our  time  surgery  has 
such  rapid  advances,  that  the  mortality,  which  under  the 
^^liem  praised  by  Mr.  Hodgson  must  have  amounted  to  a  large 
iti^fe  of  those  operated  on,t  is  now  very  much  reduced  by 
inrention  of  instrumental  compression,  and  even  this  will 
doabt  soon  be  further  reduced  by  the  more  frequent  use  of 
and  digital  pressure.  So  it  may  be  in  medical  practice. 
the  present  day,  it  is  hardly  too  much  to  say  that  a  patient 
inth  internal  aneurism  is  condemned  to  death  as  certainly  as 
with  external  aneurism  used  to  be  to  amputation.  A  cen- 
henoe,  we  may  hope,  our  descendants  will  have  as  solid 
to  boast  of  their  improvement  upon  the  science  of 
Watson  and  Latham  as  we  have  to  congratulate  ourselves  on 
our  advance  upon  the  doctrines  of  Pott. 
^  The  extent  to  which  the  deposit  of  clot  in  spontaneously  cured 
^  menrisms  proceeds,  is  one  of  the  most  curious  and  beautiful 
iBstaiices  of  that  power  of  adaptation  which  the  many  processes 
of  disease  in  the  body  furnish  in  such  abundance  to  our  notice. 
Generally  speaking,  the  fact  of  the  completion  of  this  deposit  im- 
plies the  entire  obliteration  of  the  aneurism  and  of  the  artery  for 
lome  distance  on  either  side  of  it ;  and  so  great  are  the  resources 


*  Hodgson,  op.  at  p.  190. 

t  I  am  aware  that  iu  Dr.  Crisp^s  tables  the  mortality  of  110  cases  of  popliteal 
tteiuiBm  operated  on  by  Hunter's  method  is  given  at  twelve  only,  and  iu  seven 
of  the  others  amputation  was  necessarji  and  succeeded.  But  there  is  much 
<Uiiger  in  drawing  conclusions  from  lists  formed  of  published  cases,  which 
tttaally  (perhaps  it  may  be  said  always)  include  far  too  large  a  proportion  of 
•uocesafol  operations.  From  the  comparatively  few  cases  I  have  myself 
Witnessed,  I  should  suppose  that  the  mortality  is  nearly  double  that  which  Dr. 
Crisp's  table  gives.  But  such  questions  can  never  be  settled  till  our  large 
Hospitals  can  be  persuaded  to  make  efficient  arrangements  for  the  preservation 
of  complete  and  unbiassed  statistics.  A  very  diifereut  computation  of  the 
mortality  will  be  fbond  further  on. 
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of  the  collateral  circulation,  that  any  part  of  the  arterial  tubs 
beyond  the  first  three  great  branches  of  the  aorta  may  be,  and  baft 
been,  obliterated  without  compromising  the  life  of  the  patienL 
Thus,  numerous  cases  of  obliteration  of  the  thoracic  aorta  bekwf 
this  point  have  been  recorded  ;  the  innominate  artery  has  olRxd 
been  successfully  obliterated  by  nature,  though  only  once  as  jek 
by  art,  and  a  case  is  even  on  record*  in  which  the  cceliac  aiteql 
and  all  its  branches,  with  the  commencement  of  the  superid 
mesenteric,  were  involved  in  the  obliteration  of  an  aneuiim 
seated  on  the  abdominal  aorta,  without  any  loss  of  yitalitj  al 
the  viscera,  which  must  (although  the  &ct  is  not  stated)  btfi 
been  nourished  from  the  phrenic  arteries  on  the  one  hand,  i 
the  inferior  mesenteric  on  the  other. 

But  these  great  channels  of  vital  supply,  though  in  favouiaU^ 
cases  they  may  be  stopped  in  this  gradual  manner  without  hm, 
of  life,  cannot  be  so  without  extreme  danger.  In  rare  instanoe^ 
however,  we  see  that  the  cure  of  the  aneurism  proceeds  to  sndi 
an  extent  as  to  insure  the  sac  against  the  force  of  the  circalft^ 
tion,  but  that  a  channel  is  still  left  by  which  the  blood  paoe^ 
as  it  used  to  do  through  the  healthy  artery. 

Of  this  a  striking  iDBtAnce  is  figured  in  Mr.  Hodgson's  workt — a  tabdir 
aneurism  of  the  femoral  artery  which  has  been  coated  throughout  with  a  thkk 
layer  of  laminated  fi brine,  while  a  channel  is  left  in  the  centre,  through  whuk 
the  circulation  has  been  carried  on,  just  as  if  through  the  natural  artery. 

Another  case  of  this  species  of  cure  was  exhibited  by  the  present  wiit«r  to 
the  Pathological  Society,  and  may  be  found  described  in  their  Tnmmdimtf 
vol.  ix.  p.  172.  The  preparation  in  St.  George's  Hospital  Museum  displays  ■ 
aneurism  of  the  oa^iac  axis,  of  which  no  complaint  was  made  and  no  tyuiptwM 
existed  while  the  patient  was  under  observation  during  life.  It  has  been  « 
far  tilled  with  laminated  coagulum  that  the  walls  of  the  aac  are  evexywhenof 
gn'at  thickness,  and  there  is  only  a  small  portion  in  the  centre  in  which  tb 
clot  was  loose  and  soft,  filling  it  only  partially,  and  no  doubt  formed  after  dsitL 
The  three  branches  of  the  coeliac  axis  spring  from  the  distal  extremity  of  tie 
aneurism,  and  are  in  all  respects  natural.  There  could  be  no  doubt  that  cireoli- 
tion  had  gone  on  through  the  central  part  of  the  sac,  which  had  thus  replaosd 
the  original  artery.}: 

*  Hodgson,  op.  cit.  p.  125. 

t  Plates  to  Hodgson,  op.  cit.  pi.  vii.  fig.  4. 

X  See  als*o  Sir  Astley  Cooper's  CAse  related  by  Hodgson,  op.  cit  p.  134»  i"^ 
preparations  from  two  cases  in  the  Hunterian  Museum,  No.  1041,  which  isfignnd 
on  p.  413,  and  Xos.  1687,  1088.  The  latter  two  preparations  are  a  piiir;  ther 
show  aneuriduis  of  the  internal  carotid  on  either  side  nearly  filled  with  lamiiii(«d 
clot.  The  history  of  the  case  extends  over  five  years,  and  is  reported  by  Sir  G. 
Blane.  The  symptoms  were  pi^  -**rebrnl :  dimness  of  vision,  diplopia,  loa«  o^ 
appetite,  niunlacal  excit^me-  nefit  was  always  derived  from  bleeding; 

antimony,  and  abstinence. 
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\  of  uponian^oue  aire, — Tlie  aymptoms  of  the  occur- 

rmct  of  Bpoutaneous   cure  in   an    aneiu-i^ni    api>ear   to    vary 

•rconiing  as  the  cure  is  produced  bj  the  gradual  dej;H>sition  of 

liiDiuiftted  fibrine  in  the  sac  or  artery,  or  b  the  consequence 

'  -udden  occlusion  of  the  artery  by  clot.     When  it  occurs  by 

•     ghing  of  the  sac,  the  progress  of  the  disease  is  of  course 

fsiirely  different.      Usually   nothing  is  remarked,  except  that 

ih*f  pulsation  becomes  less  violent,  the  tumour  less  prominent, 

L  the  tae,  when  emptied  by  pressure  on  the  vessel  above,  more 

( and  resisting.     Soon  afterwards,  in  a  time  varying  accord- 

their  size  and  position,  the  anastomosing'  branches  will 

It  enlarging,  in  most  cases  of  superficial  aneurisiu.     When 

t  til  ihe  case,  the  cure  is  generally  not  far  oft;     The  aneurism 

1  aooii  be  found  transformed  into  a  solid  tumour  of  much  less 

its  original  bulk. 

aes  things  go  on  diflTerently  ;  the  cure  being  ushered 
ilif  symptoms  of  great  severity,  principally  disturbance  of  the 
OQs  of  parts  supplied  by  the  affected  vessel,  accompanied 
ffe  or  less  pain,  sometimes  very  severe, 

in  n  CUM  of  spoixtaueoim  cure  of  1iAf*uri»m  of  the  innouiinate  artery, 
I  by  Dr.  J.  W.  Ogle/  the  cure  wjia  usbered  in  by  urgent  h end -sviuptoin 8, 
ilet«  imconsciou^tje^.     The  carotid  ftrtery  was  found  after  deuth  to 
t  obtitenited ;  ftnd,  no  dotibt,  the  head'Hymptoiiis  e«uiieided  with  Hud 
ed  hy  the  impiwUon  of  a  clot  in  the  vesyel  Kupplyiujr  the  brftin.     In  a 
Mttrism  of  the  right  cftr»tid,  involiring',  p>rhiips.  also  tL?  root  of  the 
ftte,  tiwmtcd  by  Wardrop's  method^  and  reported  iu  bi«  work  On  Ajteur- 
,  9S,  may  be  «eeu  the  account  of  a  ^niilar  !»eiztire.     *  The  pntient  was 
I  taddenly  worse,  and  appeared  to  be  dying;  his  countenance  ghusUy,  and 
with  perspiration ;  tracheal  rattle ^  arid  inability  to  awdlow/    Other 
tymptoms  were  al^  present     He  retnaint^d  in  tbi.^   state   for   several 
,  and  thm  rallied.     At  the  «anie  time,  it  wa»  noticed  that  the  arteries  of 
1^1  ftrm  and  forearm,  which  up  to  that  time  h (id  pult^ated  more  f^tion^dy 
hmm  of  the  left,  had  become  palselia**.     The  ouly  probable  explanation 
I  trslii  of  aymptomtf  i«,  that  a  portion  of  the  clot  in  the  sac  had  fallen  into 
t  «BbdAYUin  artery,  and  closed  it.     The  arm  wan  partly  paralysed  for  some 
i;  bvt  ultimately  tbe  ftxiaitomonog  veaeek  enlarged,  and  the  patient  was  in 

Tliis  process  of  ctire  by  impaction  seems  generally  to  oeeupy  a 
of  at  least  sereral  hoara ;  but  it  may  be  completed  very 
Jy. 

vram  onder  the  care  of  Mr.  Do  Morgan  at  the  Middlesex  Hospital  for 

■airyri^m,  whit^h  was  treated  by  colnp^e.«^ion  of  the  ftimoiftl  artery. 

^f  r  liliD  fiotiiujch  piun  that  he  wiui  with  ditKculty  induced  to  keep  the 


•  Ptstk  Soc.  Traru.  vol.  ix.  p,  107. 


A  port  ion  of  tlie  sac  becomes  strengthened  by  tBfel 
clot ;  but  whiere  the  circulation  is  more  active,  tbe 
expanding,  and  either  btirats,  or  causes  death  bj 
Dei^hbouring  parts.  Often,  too,  the  clot,  once  form 
down  by  the  force  of  the  stream ;  or  it  has  bee 
be  dissected  off  from  the  wall  of  the  aneurism,  a 
found  inverted  bj  the  force  of  the  current,  so  thai 
pc>rtioii  of  the  clot,  which  had  been  moulded  to 
tumour,  was  found  turned  towards  its  centre. 


I 


Of  ihiSf  the  followinjr  «i*e  is  &  remiirkiible  inptance* 
ToL  ill,  p.  4i\  1860-61^  id  an  florount  by  Dr.  H.  Roe  of  a 
the  anterior  o^rebml  artery,  wbicb  proired  fatftl,  appnrently  f 
size  and  (rmdurtlly  advaiiein^  pressure  on  tbe  brain.  Tbe  turn 
mze  of  a  h»^D'»  ♦^gg",  and  consisted  of  two  parts ;  the  upper  (fi 
vt?**!**!)  beiii}?  aliiiost  translucent,  and  filled  with  ^oft  yellowifih 
fectly  laminnted ;  while  the  lower  compartiiietit,  which  directlj 
with  the  iirtpry,  vfvtB  filled  with  conptdated  red  blood,  like  tb« 
and  sepftrat»*d  fmm  tbe  cavity  on  the  upper  surPaee  by  a  dense 
of  iibrint'.  Thi*^  iii«f*»  ba^l  attained  a  cnni*iderftble  de^^ree  of  or 
taining,  with  blnod-diiM!s,  very  numerous  fibres.  The  convexitii 
were  towards  the  aitery  and  it«  special  compartment  n(  tbe  cavi 
their  rotir^wViVif  corresponded  with  tlie  tjpper  part  of  the  tumouj 
in  a  report  on  this  specimen,  bel|**ve8  that  thi«  peculiar  arrange! 
resulted  from  thft  dissection  ofl'  tbe  wall  of  the  aneurism  ( 
IfluiinatHi  clot  by  blood  from  the  artery,  and  the  subsequent  it 
clot ;  in  fact,  an  interruption  of  tbe  process  of  spontaneous  euro. 

In  cases  where  the  history  can  be  followed,  it  usi 
that  such  interruptions  correspond  to,  and  are  0 
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I  imnBUBl  exertion  or  emotion  of  mmd  bj  wliich  the  circn- 
n  is  ondnlj  excited,  or  Bome  accident  in  whicK  perhaps 
f  with  a  similar  affection  of  the  circulation,  the  tumour 

hB:we  been  directly  injured.  Reference  haa  been  made 
e  Cp»  428)  to  a  case  in  which  the  clot  continued  for  a  long 

to  grow  without  pulsation.  In  Mr,  Prescott  Hewett's 
imt  of  tliat  case,  the  reader  wUl  he  struck  by  the  fact,  that 
core  was  not  previously  a  sound  one ;  that  the  pulsation 
rred  twice  at  long  periods  after  the  operation ;  and  that, 
slScnne,  the  clot  was  probably  formed  under  the  influence  of 
K»  powerful  stream  of  blood,  and  so  might  be  looser  and 
yegigting  than  laminated  fibrine  usnally  is.     Besides,  the 

tliAt  the  patient  was  far  advanced  in  phthisis  might  have 
Ified  tie  coagulability  of  the  blood.  Many  other  cases  are 
ecord,  in  which  clots,  both  after  spontaneous  and  artificial 
B.  haTe  softened  and  appeared  to  become  absorbed;  but 
i  in  which  they  grow  without  pulsation  are  rare. 

m  emas  reported  by  Fre^r,  Oh,  mt  AtifftriMiH^  p,  10»>,  and  qiiotad  by  Bmcn, 
f  lAige  Aneurism  bud  been  mpHlly  oblit^mted  by  preMsiire,  but  bnd  never 
dtmifiisbed  to  yolume.  Twenttf^wo  t/eura  afterwards^  the  tumiiur  buying 
I  diuiiig  the  intervAl  to  an  emnrnions  size,  but  witlioiit  pulsation^  it  biir?t, 
WtK^BCihrcfwn  imnnctun  umtenal  wns  diwimrg^^d.  The  pntieot  died,  worn 
1^  fcligg  and  tuppumtion.  It  may  he  noiicefl,  that  in  tbe^e  cn^e^  where  the 
lftcrw*rd«  loftena,  it  h  usually  remarked  at  the  time  that  the  aoeurisni 
Bot  diimoi^h  much  in  pize  after  its  apparent  cure.  This  then  is  to  be 
4e4  ftlwajs  lis  a  ^u^pieiaua  circuin>«taiice. 

ISve#eeii  two  distinct  examples  of  thi?  increase  in  mze  without  pnbntion^ 
p  tW  •Sterr  bud  been  entirely  diddetJ,  and  the  sac  aftem^iirds  g-ave  way, 
ataiioti  beoDDe  iwceawiry  from  the  bursting  of  the  ttimnur  throug-b  the 
Ijx  iheotlier  ih©  uneurLsm  wiu^  nearly  eureif,  but  its  i\ie  and  the  con- 
M  olMlfiictKiii  to  tbe  circubition  cfttised  gangrene^  and  bence  amputation 

|pr  tJie  ctire  of  aneorism  is  completed,  %,€.  after  the  whole 
\tf  Ib  filled  with  laminated  clot,  no  further  change  takes 
5e  in  the  swelling  except  a  decrease  in  size,  Tery  perceptible 
irrt,  while  the  fibrine  is  in  the  process  of  contracting,  and 
idl  proceeds  slowly  for  a  considenible  time,  until  the  clot  has 
||Md  itfl  condition  of  greatest  density^  in  wbieh  condition 
^^  remain  during  the  rest  of  the  patient's  life.  B>^  this 
^luil  contractioD  of  the  clot,  small  anenrisins  are  reduced 
^jl^^mperceptible  to  external  examination,  and  sometimes 
^^^^  be  recognised  even  by  dissection.  The  collections 
A  died  to  be  described  as  '  steatomatons  or  atheromatous 
of  arteries '  were   probably   small   cured  aneurisms. 


:-.^L^rZ.^  :f  arteries. 

:    jjTi;  -r  iuirr  the  lamince  of  the  clot  remaia, 

=-u-l  -  :t-:-  ..  nir-i,  during  an  indefinite  perioi^ 

_  V— -,-r.    -?•  "zir: Times  take  place  in  aneorisiMi 

-   ;-ni;ijirntlr  cured.     These,  probablji 

-i-iTi-  '^    r  J  iisn:  formation  of  the  clot;  thon^ 

-    :    Lt-  -\:ib  -^  takes  part  in  the  action.    Thwi 

.  :::.L  ^  r^r^-ri  and  changed  into  a  gramoiHi 

'-^r  -    ':lt«t  .    r  suppuration  may  take  plaoe^ 

~r    rr-ni-.  CL     :  this  decomposing  fibriue,  and! 

-   -1.-.^-.^     Y::is  took  i>laee  a  year  after  the, 

-r  lLs-ls^  Lh  3  case  oi)erated  upon  by  Sir  W,, 

■-1— 1-     "-L'f    .1:":  has  been  found  more  or  lefll 


•u —  i>  ^sz  j.»:AGyo?is  op  Aneueism. 

::>     :    L.:iT'..-i>zi  may  be  easily  inferred  from  ill 
-'ji*  -IT  •  ctJ-iiiing  bkK>d  and  communicating  wiUij 
..    ::   -^     --.-Liry  circumstances,  receive  pulsation  ^ 
:  v'll  :•?  >::uated  on  the  course  of  the  ves 
.1   .  -    :  '.trirLT  removed  from  it;  it  will  (so  '. 
.  :">  ir^  i'lid   diminish  in  size  when  the  ciica- 
>c^L  J*  stopped  by  pressure  on  the  arteiy 
■•.  :i:rjLry,  some  increase  in  size  may  be 
>  •*•.;  v-j.rii  vrie^^ure  is  made  below  the  tumour; 
..■•  '.'.i-.-  -^  has  been  stopped  and  the  tumour 
.   .>.-.-.  ir . ::  :uay  l>e  seen  to  fill  again  gradually, 
.-  !:;."'-  v.:iLilvr  of  beats  of  the  pulse,  when  the 
.  ■  7";  V  -1 .     Br; s  i*.U'S  t  hese  sy  ni ptoms,  which  may  be 
■     •>*     :*  ;\:onial  or  surgical  aneurism,  the  two 
..    .     .  -rw  i:i  mind,  which,  though  not  always  to 
:•>::!  LLtly  present  as  to  make  them  of  great 
-.-.      •'  :s:.  that  the  pressure  of  the  tumour,  and 
.    1  •:  forms  for  the  arterial  current,  will 
.r:.»u  in  the  force  of  the  pulse  on  the 
..-..    %tli  the  unaffected  side;  and  secondly, 

-  .^.iir/iv  accompanied  by  a  peculiar  rough 
..    ii-'  aneuri.smal  bruit.     The  assemblage 

^    ..    .--I'S  as  decisive  evidence  of  the  nature 

-  .  s<s:bIo  to  have  of  anything  not  actually 


i.-     y-itns.  vol.  vi.  p.  204. 
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'  oar  eyes ;  and  as  it  is  rare  for  those  which  are  most 

istic  to  be  absent  in  external  aneurism-,  the  diagnosis 

not  generallj  present  any  great  difficult j.     In  internal 

ue»  aneurism  seated  in  the  chest  or  abdomen,  it  is 

different ;  the  tnmonr  is  often  imperceptible,  or  if  percep* 

pereossion^  or  even  bj  palpitation,  yet  the  course  of  the 

tB  SO  far  from  the  surface,  and  the  tumour  may  extend 

idelj,  that  it  ia  impossible  to  be  sure  that  the  tuiuour 

sponds  exactly  to  the  position  of  an  artery.     The  pulsation 

juenUy  imperceptible,  or  may  be  derived  from  the  near 

iity  of  the  heart  or  great  vessels,  VFithout  any  real  con- 

with  them — -a  frequent  cause  of  error  in  the  diagnosis 

>tir»,  especially  in  the  abdomen.     It  is  imix>ssible  to  stop 

ilation  above,  and  watch  the  tumour  refilling  j  the  ine- 

itr  of  the  pulse  on  the  two  sides,  though  very  useful  as 

jborative  symptom,  may  be  produced  by  a  great  variety 

tier  causes,  and  the  aneurismal  bruit  is  very  frequently 

it.      Hence,  while  the  surgeon  can  usually   pronounce  a 

ij  clear  and  unhesitating  opinion  as  to  the  existence  of 

in  the  limbs,  the  physician  is  beset  with  so  many 

that  although  they  in  general  pay  more  attention  to 

and  therefore  may  be  presumed  to  excel  more  in  that 

of  our  art,  the  ingenuity  of  physicians  has  not  sue- 

ajsyet  in  pointing  out  any  nnmistakable  signs  of  internal 

and  in  many  cases,  even  where  the  strongest  reason 

for  sttspecting  its  presence,  it  is  impossible  to  come  to 

■in  oonclaaion  during  the  lifetime  of  the  piitient, 

worth   while   to   study  the   above-nientioned   general 
of  aneurism  a  little  more  in  detail,  particularly  with 
to    their    bearing    upon    diagnosis.     The    diseases 
rhich  aneurism   may  be  confounded   are,   tumours,   or 
0,  lying  npon  the  course  of  large  arteries,  and  malig- 
imours   of  bone,   which   sometimes   pulsate   from    the 
It  of  large  blood-cells  in  them  ;  further,  it  is  neces- 
i(  distinguish  between  aneuiusm  and  a  mere  enlarged  and 
condition  of  the  artery,   in  which  pulsation  is  much 
perceptible   then   nsnaL     In  the   first   place,  then,   an 
is  a  tnmonr  containc^l  in  a  cyst,  or  sac ;  it  is  therefore 
lUe  from  other  i>arts,  which  latter,  if  no  inflammation  has 
B^  can  usually  be  felt  to  glide  npon  it,  and  is  more  or 
ible  according  to  the  depth  of  its  connections  and  to 
latent  of  its  base*     Next,  as  to  the  nature  of  its  contents. 
>L-  in.  o  a 
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he  fimctions  of  tlie  limb  may  cause  the  patient  to  apply  for 
lllnee  to  a  surgeon  who  has  not  seen  it  during  its  earlier  stages. 
it  such  a  case  as  this  the  patient's  account  of  the  previous 
j^ptoms,  if  he  be  a  person  of  intelligence,  will  be  of  great 
iiloe,  while,  if  he  can  give  no  account  of  the  disease,  the  diag- 
bouB  will  probably  be  uncertain.     Such  was  the  case  in  the 

htient  mentioned  on  p.  439. 
The  pulsation  can  be  made  to  cease  at  once  by  pressure  on 
Ihe  artery  aboye  the  tumour — a  character  common,  of  course, 
b  all  tumours  which  derive  their  pulsation  from  the  vessel, 
Uiether  by  continuity  with  it   or  not;  whether   aneurisms, 
tolarged  glands,  abscesses,  or  anything  else  pressing  on  the 
Btery.     Pulsation  in   an  aneurism  is   always  more  powerful 
liaa  in  the  arteries  leading  to  it,  while  the  sac  contains  much 
laid.    This  is  a  consequence  of  the  powerful  reaction  between 
be  wave  of  fluid  and  the  walls  of  the  sac  (see  p.  425). 
'  The  gradual  return  of  the  tumour  to  its  full  size,  after  it  has 
keen  emptied  by  pressure,  the  circulation  having  been  stopped, 
ii  another  feature  very  characteristic  of  aneurism ;  and  it  is 
hportant  to  note  the  variations  in  this  respect,  which  will  be 
bbeerved  in  an  aneurism  as  it  i&  gradually  fiUing  with  clot* 
Bie  more  fluid  the  sac  contains^  the  more  completely  will  it  be 
emptied,  and  the  more  readily  will  it  fill.    As  the  deposit  of 
dot  proceeds,  the  beat  becomes  less  forcible,  and  the  tumour 
wries  less  in  size  on  pressure  upon  the  artery.     It  should  not 
be  forgotten,  that  since  pulsation  is   caused   by  the  reaction 
which  the  parts  around  exercise  against  the  impulse  of  the 
beart,  it  depends  for  its  perfection  upon  the  integrity  of  the 
mc ;  hence  it  is  frequently  not  present  at  all  when  there  is  no 
nc,  as  in  rupture  of  an  artery  before  a  sac  has  formed.     Thus, 
in  a  case  where  the  patient  had  been  caught  by  some  machinery 
in  motion,  and   the  leg   violently  twisted,  much  eeehymoaed 
blood  was  found  in  all  parts  of  the  limb  below  the  popliteal 
space,  but  no  pulsation  ever  appeared  in  this  collection.     The 
Ihnb  was  amputated  about  a  fortnight  after  the  accident,  on 
account  of  gangrene,  when  the  popliteal  artery  was  found  broken 
completely  across.     So  in   aneurisms  whicli,  after  advancing 
rapidly,  suddenly  burst  with  a  large  rent,  the  pulsation  often 
vanishes  completely ;  to  recur,  perhaps  (if  the  accident  is  not 
fatal),  when  the  rent  has  healed.* 

•  Sec  also  the  case  on  p.  421. 
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*^lWi*fcUori  inny,  however,  be  caused  by  the  tumour  beinfr»  M  it  were,  enclosed 
ift^.  -  This  was  the  case  in  a  patient  in  whom  Mr.  Moore  tied  the  common 
'  TV,  on  account  of  a  pulsating  tumour  situated  exactly  in  the  position  of  an 
•'-"«ni  of  tlie  txtenial  iliac  artery,  and  having  *a  rough  and  loud  murmur.' 
%  d3j>»r<:iioii  it  WHS  found  that  the  tumour  was  formed  by  cancer  deposited  in 
tAfau.;  "t  ;.-]Lni]s  situated  in  the  bifurcation  of  the  common  iliac  between  the 
.L^i^i;'!  nnr)  external  iliac  arteries,  closely  bound  doym  to  those  vessels,  and 
:.;r:'vl9fTly  to  the  external  iliac,  by  an  envelope  of  fascia,  having  the  obturator 
r  -r;>  i-i:>.ith  it,  and  perforated  by  the  gluteal,  sciatic,  and  pudic  arteries.  In 
MtiAae,  th>iugh  the  question  of  aneurism  or  pulsatile  malignant  tumour  was 
#:.i-.-v >1.  It  was  found  impossible  to  establish  the  diagnosis  of  its  cancerous 
•.''iri' :  nor,  at\er  death,  could  any  means  of  diagnosis  be  suggested,  except 
lat  the  urine  in  the  bladder  contained  cancer-cells,  which  might  perhaps  have 
n  found  by  microscopic  examination.  But  as  the  only  specimen  of  urine 
IticL  had  been  seen  was  quite  clear,  it  is  possible  that  the  cancer-cells  might 
ive  been  only  occasionally  present ;  and  it  must  be  allowed  that  no  means  of 
rtainly  diagnosing  such  cases  are  known  at  present,  since,  from  its  shape  and 
|ith,  the  tumour  separated  the  fingers  as  it  rose,  so  as  to  simulate  the  expan- 
re  pulsation  of  aneurism,  and  the  sound  was  not  appreciably  different  from 
bat  is  found  in  many  aneurisms.  P>en  had  the  tuniour  been  more  superficial, 
was  so  surrounded  and  penetrated  by  large  arteries,  that  its  pulsation  could 
chave  been  stopped  by  drawing  it  away.  This  wus  the  fifth  case  in  which 
B common  iliac  artery  has  been  tied  in  London ;  and,  out  of  these  five,  it  was  the 
iid  in  which  the  disease  was  supposed  to  bo  of  nneurisnial,  but  proved  to  be  of 
ilignanty  nature  (Mtd.'Ciir.  Trans,  vol.  xxxv.  p.  40b).  A  case  occurred  in 
r.  Fiigat'a  practice,  which  still  more  strikingly  illustrates  the  difficulties  of 
I  which  beset  pulsating  tumours  lying  near  the  large  luteries  in  the 
A  man  was  admitted  for  pulsating  tumour  in  the  gniin  and  iliac 
■a,  Hucb  doubt  existed  as  to  its  nature.  Most  of  those  who  saw  it  inclined 
the  opinion  that  it  was  aneurism al ;  othfrs  thought  it  malignant.  It  was 
idded  to  cut  down  on  the  external  iliac,  and  if  the  tumour  appeared  to  be  an 
mirism  and  ascended  too  high  to  allow  of  this  ves^el  being  secured,  then  to 
B  tiie  common  iliac.  The  operation  was  performed  accordingly ;  but  the 
IwpelTiH  was  found  filled  with  a  large  mass,  partly  solid,  and  not  pulsating, 
Ueb  fo  displaced  the  arteries  that  it  would  have  been  hardly  possible  to  tie 
•  common  iliac  However,  under  the  impression  that  the  tumour  was  malig- 
at,  the  attempt  was  not  made.  The  lumour  fungatcd  out  of  the  half-h(  aled 
Hmd  of  the  operation,  and  the  man  died  of  arterial  hicmorrliage.  It  was  then 
md  that  the  tumour  was  really  aneurismal,  and  partly  consolidated.* 

Mr.  Sontlit  mentions  a  case  of  varix  of  the  internal  jngnlar 
an,  preserved  in  the  mnsenm  of  St.  Thomas's  Hospital, 
hich  encircles  the  artery,  filling  nearly  the  >vhole  side  of 
le  neck,  and  notices  the  difficulties  which  must  arise  in  such 
1868  in  separating  the  pulsation  of  the  tuniour  from  that  of  the 
tery  round  which  it  is,  as  it  were,  folded.  In  the  case  of  a 
irix,  Mr.   South  thinks  that  it  might  lo  distirguishcd 'by 

•  Brit.  Med.  Jouni.  1858,  p.  724.  t  Chelius,  \u].  ii.  p.  20?, 


The  bruit  aeems  but  rarely  as  well  marked  in  pulsa 
as  in  aneurism,  aud  is  often  altogether  absent, 
however,  as  Mr.  Stanley  remark«,t  *  that  in  statei 
ajiaemiay  also  in  diseases  of  the  aortic  valyes  allowi 
gitation,  limited  portions,  or  even  the  whole,  of 
system,  without  organic  change  in  the  vessels,  ms 
the  stethoscope  a  murmur  approximating  to  the  b 
of  aneurism*     And  if,  under   such  circumstance 
should  hsLjyjyen  to  form  in  any  region  of  the  body, 
large  artery  as  to  influence  its  pulsations,  then,  b; 
scope,  the  bruit  or  bellows-sound  may  be  recognised 
as  forcibly  as  in  an  aneurism.'    2.  The  pulsatio 
more  sudden,  less  heaving,  and  less  expansive  in 
tumour,  and  is  equally  forcible  over  the  same  spac 
whether  the  latter  be  large  or  small ;  while  in  a 
bulk  of  the  swelling  and  the  force  of  its  pulsation 
decrease  together.     3.  The  condition  of  the  bone 
the  tumour  is  connected  will  often  aid  in  the  diagz 
in  Mr.  Stanley's  case  {Med.'Chir.  Tram.  vol.  xxvi 
plate  of  bone  was  found  in  the  walls  of  the  tumour, 
which  I  saw  at  St.  George's  Hospital  some  years 
pulsatile  tumour  of  the  ilium  projected  in  the  bi3 
situation  of  the  sacrosciatic  forauien,  and  closely 
many  respects  an  aneurism  of  the  gluteal  artery,  i 
was  correctly  established  by  observing  fulness  in  tl 
the  ilium  being  expanded  on  both  sides  by  the  tame 
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en  an  anearism,  on  the  contrary,  eats  tlirough  a 
ply  chisels  out  a  hole  in  it ;  so  that  if  the  sac  can  be 
made  to  collapse,  the  edges  of  the  hole  will  be  felt, 
piilsatile  tumoTirs  of  bone  appear  to  be  always,  and 
usually,  cancerous ;  so  that  the  general  symptoms  of 
lUB  cachexia  may  bo  present,  or  some  other  cancerous 
J  be  seen.  In  the  pulsating  tumour  in  the  buttock 
,  the  presence  of  lueraaturia  at  a  later  stage  of 
ed  the  existence  of  mischief  about  the  kidney, 
found  after  death  to  depend  on  tie  deposition  in  that 
a  large  mass  of  encephaloid  cancer.  It  mnst  be 
p  however,  that  the  diagnosis  between  pulsatile  tumour 
irism  18  often  a  matter  of  the  greatest  diflBculty,  even  if 
iible ;  and  that  the  diagnosis  of  cases  of  aneurism  un- 
Hied  by  pulsation,  such  as  those  mentioned  on  pp»  428, 
Biietimes  impossible. 

which  occMired  lately  at  Pt.  fieor^e^  Hospital  iliuatrate  (among 
ich  might  be  quoteil)  the  ditllculti*^  which  beset  the  diaj^osis 
and  pulsatile  tumour  of  hon^.     One  was  tbe  instance  of 
ulnar  artery  caused  by  iiupiiciiou  of  elot,  %ured  on  p*  422. 
no  operation  was  proposed,  aa  thu  boy  waa  in  an  advani-ed  stage  of 
but  the  CAfie  waa  shown  to  the  Burgeons  in  consultation^  and 
of  tliieketiing  arounil  the  ulna  in  the  neighbourhoad  of  the 
ajority  to  rejrard  the  case  a.i  one  of  pulsatile  cimcer.     The 
one  in  which  almost  all  the  fiyniptoni»  oi  popliteal  anenrisni 
igh  not  rery  well  marked — there  being*  a  distinct  though  not 
i  expanaive  puhiation,  though   not  a  Tery  powerful  one«     It 
probable  that  thia  was  a  ca^e  of  aneurism,  in  which  the  fiac 
Am  of  soft  clot ;  and  although  the  poa#jhiHty  of  pulsatile  tumour 
t.  It  wtts  decided  that  the  urtery  Hhonld  ha  tied,  pressure  havini^' 
;tiied  without  benefit.     The  patient  died  aonie  weeks  afterwai'da 
it  was  then  found  that  the  disease  was  pulsatile  cancer  of  the 


teiweefk  aneurism  and  aneurismal  dilatatiotu — The 

een  an  anenrism  and  a  mere  dihitation  is  usually 

ioos,  at  leagt  between  extreme  examples  of  the  two. 

Ltion   is    generally  unaccompanied   by  any   distinct 

by  any  anenrismal  bruit.      It  contains  no  clot,  and 

%j  be  completely  emptied  by  pressure  on  the  artery 

\xg  at  once  when  that  pressure  is  removed ;  and  there 

fHQ  interference  with  the  pulse  ixi  the  arteries  below  the 


t  $tAoIey*a  cue  al«o  the  tumour  projected  ciubotb  sides  (tf  the  iljum« 
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Treatment  of  Aneubism.    The  Old  Opesatiok. 

The  medical  treatment  of  aneurism  has  been  discussed  Btdi 
ciently  for  the  purposes  of  a  work  on  surgery-  It  now  remaia 
for  us  to  consider  the  various  plans  of  local  treatment  which n 
in  use  in  ordinary  or  encysted  aneurism,  and  to  point  out,  asfij 
as  our  present  experience  enables  us  to  do  so,  to  what  eztea 
and  in  what  cases  each  plan  is  likely  to  prove  useful. 

The  first  method  of  treatment,  usually  called  the  old  opei«! 
tion,  or  the  method  of  Antyllus,  aims  at  the  entire  eradicaiia 
of  the  aneurismal  tumour.*  Tlie  operation  is  thus  performed 
the  artery  above  the  seat  of  aneurism  is  to  be  commanded, ; 
possible,  by  a  tourniquet,  or  by  the  finger  of  an  assistant ;  tha 
an  incision  is  to  be  made  into  the  tumour,  care  having  beei 
taken  to  expose  it  by  a  sulHcient  dissection  of  the  superficii 
parts,  should  these  involve  any  important  structures ;  tibe  dol 
are  then  to  be  raj^idly  turned  out  of  the  sac,  and  the  orifice  li| 
which  it  communicates  with  the  artery  is  to  be  searched  for;  ft 
ligature  is  then  to  be  placed  on  the  vessel  above  and  belowf  tta 
aneurism.  The  opening  of  the  vessel  can  be  found  by  passingt 
probe  from  the  sac,  first  upwards  and  then  downwards,  in  cam 
where  a  distinct  sac  is  found  ;  but  in  ^  difiPused '  aneurism  tlui 
is  often  impossible,  according  to  Pelletan.  When  the  ligatom 
have  ulcerated  through  the  vessel,  and  the  cavity  has  beea 
filled  up  by  suppuration  and  granulation,  the  tumour  is  radically 
extirpated. 

Such  is  the  description,  in  general  terms,  of  an  operatiot 
which,  thus  stated,  appears  simple  enough.  Its  difficultiee, 
however,  are  often  of  the  gravest  character  when  the  aneoriBm 


*  Perhaps  I  oiiglit  to  mention  anotlier  method  of  eradicating  an  aDeuriflD, 
viz.  by  caustic.  Thus  Nehiton  destroyed  a  small  bleeding  tumour,  resulting  froa 
a  ruptured  traumntii^  aneurii>m  of  the  palmar  arch,  by  means  of  chloride  of  line 
(Journ.  dt  Med.  et  Chir.  prat.  May,  18()2).  This  method,  however,  can  onljba 
ust'd  on  superficial  tumours  of  small  size  and  connected  with  small  arteries. 

t  Kevijlere,  a  sur^a>on  of  Lorraine,  but  practising  in  Italy,  and  who  appetit 
to  have  rtjintroduced  the  method  of  Antyllus  into  Italy,  used  only  one  ligature 
above  the  tumour.  Three  of  his  cases  are  reported  by  Testa  of  Ferran  (who 
fce«Miis  to  have  learnt  the  operatiou  from  him),  of  which  two  were  suceetffuL 
Mazotti,  who  had  seen  Keyslere  operate,  u>ed  two  ligatures  generally,  bat  no* 
always  (Pelletan,  Clin,  chir,  vol.  i.  p.  142). 
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^»lj  seated,  when  the  artery  communicates  with  its  deepest 
mnd  when  the  sac  contains  recesses  or  is  closely  united  to 
mrkB  around.  Besides  its  difficulty,  it  is  often  an  extreinely 
B  operation,  requiring  an  incision  of  extraordinary  length,* 
parily  involving  considerable  biijm on-huge,  and  leaving  an 
lious  cavity  to  fill  up.  The  records  of  ancient  surgery 
tliBt  it  «8ed  to  be  often  a  ted  ions  and  desperate  proceed- 
lirlueh  sometimes  proved  fatal  on  the  B|K>t,  and  the  success 
lijch  was  at  all  times  very  uncertain.  Hence  it  has  been 
in  almost  all  cases,  and  few  living  surgeons  have 
ience  of  it.  In  popliteal  aneurism,  for  which  it  used 
ie  only  cure  except  amputation,  it  is  now  completely 

Ked,  having  given  place  to  milder  and  more  certain 
^  In  femoral  aneurisms,  compression  or  the  ligature  of 
»mal  iliac  would  always  be  pi*efen*ed  ;  and  so  on  for 
of  the  common  Bi)ecie8  of  surgical  aneurism.  There  are, 
Hrer,  some  situations  in  which  the  old  method  still  holds  its 
hA  in  the  estimation  of  at  any  rate  some  surgeons.  In 
^^  aneurism  it  has  lately  been  recommended  by  the  high 
^By  of  Mr.  Syme,  and  enforced  by  the  example  of  his 
PfeU  application  of  it.  In  aneurism  of  the  gluteal  artery, 
^that  rai'e  disease  be  met  with,  many  surgeons  would 
tting  down  on  the  sac  and  turning  out  the  olot,  espe- 
a  traumatic  aneurism,  to  the  still  more  dangerous 
of  securing  the  internal  iliac  arterj' ;  t  and  in  trau- 
Keuri«m  at  the  bend  of  the  elbow,  if  the  disease  resist-ed 
r  application  of  pressure,  it  would  perhaps  be  considered 
tfe  to  open  the  sac  and  tie  the  artery  above  and  below, 
would  involve  no  more  danger  to  life.  Besides  these, 
i  will  every  now  and  then  he  met  with  in  which  the 
piosiA  having  been  uncertain  the  tumour  is  cut  into  with  a 
r  to  tying  the  artery  above  and  below  it,  if  it  prove  aneur- 
l^hr  amputating,  if  it  be  canceroag.^     In  some  cases  also 

|b  m  •oeevdsfal  case,  Pelletan  made  an  incisioQ  t^  inches  long  in  opemtmg 
^tctat  popliteal  aneuripm,  wliicb  h  not  itated  to  have  been  of  remarkuble 

9t$  tbe  dbgfifkslj  must  be  made  with  certainty.  See  above^  pp.  4^^,  454,  In 
^pmm\  M«Qrfafi«fii  m  Chfiical  Sttrifenj,  ISiM,  pp.  1(15-173,  will  b«?  fntind 
miMtin^  CMWSM  of  gluteiil  rttieumui,  ire att^d^  oDe  bv  the  old  opera: ion^  tho 
"hf  lii^ism  of  the  intemiil  iliac  artery,  and  both  with  aucceia. 


,  1868,  vol  i.  p.  780, 
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after  the  bursting  of  the  sac  the  artery  can  be  secured  in  Q 
way  and  amputation  avoided.* 

The  leading  idea  of  the  old  surgeons  in  operating  ng 
aneurisms  was  doubtless  an  erroneous  notion  that  it  i 
necessary  to  get  rid  of  the  clot,  which  they  believed  to  b 
vicious  properties,  and  to  be  injurious  both  to  the  part  iniA 
it  lay  and  to  the  constitution  of  the  patient.  So  that  f 
turned  it  out,  not  merely  that  they  might  find  the  mouth  of 
artery,  but  also,  and  mainly,  in  order  to  rid  the  constitatio 
so  dangerous  a  secretion ;  and  stuffed  the  cavity  with  compoi 
which  they  believed  to  have  the  property  of  preyentiog 
reproduction  of  coagulum.  All  this  theory  is  of  course  expli 
now ;  and  if  the  operation  were  imdertaken  in  any  case  n 
there  was  much  clot,  the  only  object  of  the  surgeon  in  dial 
ing  that  clot  would  be  to  find  the  mouth  of  the  sac.  Still,  i 
the  clot  has  been  disturbed  and  exposed  to  the  air,  it  is  h 
to  remove  it ;  and  thus  a  large  cavity  is  left  to  be  filled  up 
the  extensive  suppuration  which  this  involves  accounts  i 
large  percentage  of  the  great  mortality  after  this  prooe 
Gangrene  was  very  common  after  the  old  operation  for  pop 
aneurism,  possibly  from  the  difficulty  of  distinguishing  Hie 
from  each  other,  and  the  consequent  frequency  with  whic 
vein  and  sometimes  the  nerve  also  was  included  in  the  ligal 
Anotlier  and  a  very  frequent  cause  of  death  was  the  grea 
bility  to  secondary  hsemorrhage  involved  in  this  method  as  H 
to  be  practised  on  diseased  arteries.  When  used  for  traui 
aneurism,  this  objection  does  not  apply,  since  the  artery  is  as  1 
to  be  healthy  in  the  neighbourhood  of  the  wound  as  in  any 
part ;  but  spontaneous  aneurism  usually  occurs  in  conseqi 
of  atheroma  in  that  part  of  the  vessel ;  it  is  probable,  then 
that  the  ligatures  will  be  applied  to  a  brittle,  degenerated  aa 
and  will  cut  it  through  before  any  union  has  taken  place, 
danger,  it  is  true,  accompanies  the  Hunterian  operation 
though  to  a  less  extent,t  and  there  is  more  probability  of 
ing  the  coats  of  the  artery  near  the  tumour  sufficiently  h€ 
for  the  application  of  the  ligature  in  external  than  in  inl 
aneurism ;  but  even  in  the  arteries  of  the  limbs  the  neigh 

•  Birkett,  Med.-Ckin  Trans,  vol.  1.  p.  431.  Cooper  Forster,  (Mn,  Soe, 
\ol.  i.  p.  36. 

t  Especiftlly  in  the  arteries  of  the  belly.  See  the  account  of  an  Of 
on  the  external  iliac  artery  by  Sir  W.  Ferpiisson,  Med,  Times,  voL  u 
p.  607.     See  also  infr.  on  Abdominal  Aneurism. 
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[the  tumour  ia  the  most  insecure  place  at  which  aa 
i  can  be  px'actised  j  and  this  was  the  raain  theoretical 
ich  set  Hunter  upon  thinking  of  a  new  operation  fur 
^*  The  practical  reason  was  doubtless  the  excessive 
\  oocasicined  by  the  above-mentioned  causes,  and  by  the 
hsLge  during  operation,  which,  in  all  cases  where  no  tour- 
Id  b^  applied,  was  frightful,  and  sometimes  iustantly 
which  was  often  severe  even  w^hen  the  artery  was 
ed  above  the  tumour,  since,  iu  a  deep  sac,  it  was 
to  let  the  vessel  bleed  in  order  to  find  its  mouth. 
lie  mortality  was  after  this  operation,  practised  as  it 
in  the  popliteal  space,  we  have  no  means  of  judging, 
consulting  the  works  of  those  surgeons  >vho,  like 
and  Koux,  have  left  the  records  of  their  individual 
i ;  and  it  cannot  be  too  often  repeated  that  such  data, 
in  many  respects,  are  untrustworthy  aa  statistics. 
\  of  operations  to  be  of  any  use  or  authority  must  be 
not  on  cases  arbitrarily  selected  for  publication,  not 
L  the  individual  experience  of  distingoished  operators, 
Mully  and  frankly  given  to  the  w^orldj  but  on  the  general 
pe  of  large  hospitals,  embracing  every  case  indiscrimi- 
6>r  a  long  series  of  years.t  This  has  never  yet  been 
E^eted,  and  till  a  very  few  years  ago  was  entirely 
pit  of.  The  mortality  of  every  operation  in  ancient 
iUBt  have  been  high,  sLnee  the  after-treatment  w^as  far 
E>itrary  and  artitieial  than  at  present;    but  what  the 


Itmler^  finding  an  alteration  of  etructure  in  the  coate  of  tbe  tui^ry 

jto  dUttUtion^  and  that  the  artery  above  tlie  sac  JK^ldom  unites  v'hen 

ttion  for  aneurism,  so  that  at  sood  as  the  ligatiire  comes 

^ bleeding  df strove  the  patiunt,  was  led  to  conclyde  that  a 

\  took  place  in  the  coats  of  the  artery.  .  .  ,    Mr.  Iluoter,  from 

obeenration*,  was  led  to  propose  that  the  artery  ahnnld  ho 

i  distAnce  from  the  diseased  part,  so  aa  to  diminiah  the  risk  oi 

Eld  admit  of  the  arteij  being  more  readily  i  cured*  Bhould  any 

at  happen*     The  force  of  the  circulation  hehig  thus  talieu  off  fmiu 

aaCy  the  progreaa  of  tlia  di^^ajo  wouid  he  stopped  ;   find  he 

■bio  Uuit  it  the  parta  were  left  to  themselves,  the  sac  wiih  lU 

ft^«orbed^  and  the  whole  of  the  tumour  removed,  which 

'  opening  into  the  sac  imnecesaarv/     (Hunter's  Wurks^  voL  lii. 

^  QitanmU  Ann^et^  Sic.  voh  U.  p.  46. 

pOiiihle  to  obtain  reliable  and  unselected  data  from  private 
'  ^irottld  of  cuuTie  be  eq^nally  uaeful ;  hut  tki^  a^  jet  has  not  been 


4«0  DISEASES  OF  ABTEBIES. 

proportion  of  deaths  may  have  been  we  cannot  now  aBoertaia 
Pott,  in  tlie  well-known  passage  referred  to  on  p,  442,  says 
this  operation  :  *  I  have  tried  it  myself  more  than  once  or  twies 
I  have  seen  it  trie<l  by  others ;  but  the  event  haa  always 
fatal : '  and  Wilmer  of  Coventry  said  that  in  the  year  1 780  thai 
had  not  occurred  in  this  country  one  weD-authenticated  ci 
of  success.  However,  in  Pelletan's  Cliniqtie  chirurgicale  (vol. 
pp.  117-144)  there  will  be  found  notes  of  four  operations  of  ] 
own  and  six  practised  in  Italy,  in  which  success  is  claimed  in 
fewer  than  seven  i^es ;  and  in  Boux's  Quarante  Anneea  (voL 
p.  4()8)  the  only  two  recorded  cases  of  the  operation  on  the  pof 
liteal  or  femoral  artery  by  opening  the  sac  were  successfiiL  \ 
is  probable,  therefore,  that  Pott's  view  of  the  mortality  of  th 
operation  was  too  gloomy ;  although  the  immediate  sucoesi 
the  introduction  of  the  Hunterian  operation  shows  that  the  ol 
metliod  must  Imve  been  far  more  fatal.  Now  the  Hunterhl 
operation  on  the  femonil  artery,  as  practised  at  present,  gi^ 
as  we  shall  see,  a  mortality  equal,  or  nearly  so,  to  that  of 
putation  of  the  thigh;*  consequently  the  proportion  of  death 
after  the  old  operation  must  have  been  something  frightful. 
The  risk  of  hemorrhage  during  the  operation  is  a  y 
formidable  one  when  no  tourniquet  can  be  applied.  Mr.  Bputii 
however,  has  succeeded  in  several  cases  in  getting  throng 
these  dangerous  operations  without  fatal  haemorrhage  by  th 
same  expedient  as  he  uses  with  such  success  in  tying  the  i 
for  wound ;  a  proceeding  to  which  the  operation  nnder  cob-  " 
sideration  bears  much  analogy.  He  opens  the  sac  at  first  by  » 
moderate  puncture,  which  allows  him  to  introduce  a  finger  into 
the  sac  and  feel  for  the  opening  of  the  vessel.  If  the  punctun 
is  not  large  enough,  he  dilates  it  so  as  to  get  in  one  and  anotber 
finger,t  until  the  point  is  discovered  at  which  the  pressure  rf 
the  fingers  arrests  bleeding.  Meanwhile  the  opening  in  the 
skin  is  of  course  plugged  by  the  fingers  which  have  been  thmit 
into  it,  so  that  no  great  gush  of  blood  takes  place.  When  the 
orifice  of  communication  between  the  sac  and  the  vessel  haa 
thus  been  commanded,  the  sac  is  opened  freely  and  cleared  of 
clots.     Tlien  the  vessel  is  raised  with  forceps,  if  it  is  fiiir^ 


•  I  do  not,  of  coulee,  monn  tlial  the  operations  are  equally  severe;  buttbit 
alMMit  t}i«r  wiine  number  of  patient**  die  after  each.  This  is  probably  to  l» 
accounted  for  by  the  state  of  the  circulating  system  and  of  the  oonvtitatiflO 
which  gives  rise  to  aneuiism. 

t  In  cue  case  the  whole  hand  was  inserted  up  to  the  wriit 
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iUe,  aiid  tied.     If  the  artery  is  not  erposed,  the  operator 
tst  keep  bis  finger  still  pressed  on  the  orifice,  while,  mth  the 
of  hid  assistants,  he  scratches  away  the  tissues  that  obscure 
Further  reference  to  these  operations  will  be  made  in  the 
treating  of  Carotid,  Ajcillary,  and  Gluteal  Aneurism. 


The  HtJKTEEiAN  Operation  by  Ligatube. 

treatment  of  popliteal  aneurism  by  ligature  is  one,  and 

the  most  perfect,  of  the  many  discoveries  of  modem 

yeons,t     It  reduced  a  disease,  which  before  was  almost 

family  fatal,  to  the  position  of  one  of  the  most  manageable 

m  seriutu  surgical  affections.     It  is  true  that  in  still  more 

t  times  a  method  has  been  discovered  which  is  usually 

at  even  less  risk  to  life;  but  this  method  of  com- 

ion,  though,  as  we  shall  see,  it  may  commonly  be  reckoned 

in  popliteal  aneurism,  may  fail  even  there,  and  there  are 

fmrteries  to  which  it  is  inapplicable;  so  that  the  Hunterian 

,tion  of  tying  the  artery  above  the  sac  still  is,  and  probably 

1  lon|^  remain,  the  last  resource  of  surgeons  in  the  graver 

af  aneurism.     Of  so  great  a  discovery  and  so  happy  a 

miph  of  our  art  over  ditiiculties  which  we,  who  have  been 

Iglit  how  to  combat  them  successfully,  cannot  estimate  in 

ir  full  magnitude,  the  history  is  always  interesting,  and  the 

it  api^teciation  of  the  claims  of  rival  inventors  is  a  matter  of 

slight  imiK>rtance,     Unfr^rtunately  the  limits  of  the  present 

t  do  not  allow  of  an  adequate  discussion  of  this  subject,  bo 

I  nil  that  can  be  Haid  about  it  must  be  comprised  in  a  ver} 

words,  and  it  is  more  with  a  view  of  avoiding  ambiguity  or 

Keidty  in  readbig   foreign  books,  than  of  writing  a  portion 

fttlis  Hifitory  of  Surgery,  a  task  which  is  not  attempted  in 

KptcgODt  work,  that  the  following  brief  account  is  inserted  of 

m  rirml  claims  of  Hunter  and  Anel  to  the  honour  of  giving  his 

F    i  rrv.I  dtnenption  hy  Mr.  Ericb^n  of  tLis  npemttou  will  be  fouud  in  the 
%  Tul  ii-  p.  S04. 

I  tnteodcd  tt»  ftwert  thnt  the  pmctiee  i^f  tvirifr  arteries  h  a  modern 

•The  Greek  Rod  Ariibian  phyeieiuDP/  »aya  Mr.  Ho!lp*<»ii  (op.  du 

■        EtiuB  and  I'nulus  of  wE^na,  distiurtly  recoituiit'ijibd 

i;il  urterv  a  few  dni^^ra'  birmlth  Im*1ow  tbi*  axilk  for 

li  Hi  th«  bead  of  tlm  arm/     But,  like  mnny  sui^jncal  in- 

^■tiU,  it  luul  \pe*m  lost  until  its  rifintrotluction  by  uindem 

In  m  more  complete  iiod  mone  prnctieibblc  abnpe. 
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name  to  the  operation  now  in  use.  This  operation  consists  II 
securing  the  artery  bj  a  single  ligature  at  a  distance  from  f 
sac,  and  between  it  and  the  heart.  The  student  will  always  bei 
in  mind  in  reading  most  of  the  modem  French  works  on  snrgier 
that  they  intend  by  the  ^  methode  d'Anel '  the  same  thing  i 
English,  German,  Italian,  and  American  writers  do  by  ^il 
Hunterian  operation.'  The  essential  difference  between  Hunta^ 
and  Anel's  methods  has  been  shown  so  often  and  so  clearly,  tb 
although  I  think  it  necessary  again  to  expose  it  in  this  platf 
this  will  be  done  only  cursorily,  and  as  little  space  as  posiik 
will  be  wasted  upon  a  question  which  has  become  nfhl 
personal  than  scientific. 

The  old  nietbod  of  oporatiiij?  for  anouriflm  has  been  discussed,  and  its 
error  has  been  seen  to  be,  that  itA  authors  confounded  what  is  in  reality  tl 
effort  of  nature  for  the  cure  of  the  diseR^e,  viz.  the  deposit  of  laminated 
with  the  essence  of  the  nmlacly  itwlf ;  and  instead  of  striving  to  en( 
and  promote  this  deposit,  thought  it  necessary  to  undertake  a  severe  opentii 
for  the  purpose  of  removing'  all  such  clots  from  the  system.  Another, 
hardly  less  fatal  objection  to  its  general  application,  was,  that  as  the 
surgeons  never  contemplated  the  possibility  of  a  cure  of  the  aneurism  wil 
the  entire  suspension  of  the  circulation,  it  was  necessAir,  in  their  view,  te 
the  artery  dose  above  the  tumour,  and,  this  having  been  done,  it  n 
out  that  the  blood  would  usually  escape  from  the  lower  end  unless  thit 
also  tied.*  The  great  merit  of  IIunt«r  consists  in  his  having  ayoided  1 
these  errors ;  in  his  having  seen,  Jirstf  that  it  was  not  necessary  to  turn 
clots  out  of  the  anourismal  tumour,  so  that  no  incision  was  required  to  opi 
the  latter ;  and  Aet'ond^  that  it  was  not  necessary  to  stop  the  circulation  thn^ 
it  absolutely,  but  only,  as  he  said,  *to  take  off  the  force  of  the  circalatioD,*a 
that  the  artery  miglit  be  taken  up  some  distance  from  the  sac,  and  therefonil 
a  part  where  it  would  probably  be  found  healthy ;  and  further,  in  hii 
cciving  that  the  ligature  of  the  main  artery  of  the  limb  does  not  involve  thi 
gangrene  of  the  extremity,  but  that  the  anastomosing  vessels  may  be  trostedtB 
carry  on  the  circulation.f  ! 

From  these  considerations  Hunter  was  led  to  propose  the  ligature  of  tki 
artery  at  a  point  some  distance  above  the  sac  for  the  cure  of  aneurism,  tta 
result  of  disease ;  and  that  ho,  at  any  rate,  and  his  contemporaries  though 
that  he  was  making  a  proposition  of  startling  originality,  is  clear  from  tke 
terms  in  which  Hunter  cautiously  recommended  it  in  his  lectures,  and  fioa 
those  in  which  Bromfield  commentetl  upon  what  nppiared  to  him  its lashnflN 
and  its  dangers»4  That  it  was  equally  new  to  Anel's  countrymen  (althoogk 
scventy-iivo  years  had  elapsed  since  Anel's  day,  during  whic^  the  opentidi 

•  But  some  of  the  old  operators  used,  as  we  have  seen,  one  lieature  only 
(p.  4r)0,  note).  This  fact  should  not  be  for^rotten,  as  bearing  on  Anel's  chdnu 
to  originality  in  his  invention. 

t  This  had,  however,  been  previously  ta-iht  by  Ilaller  fquoted  in  Saffj^ 
Wish  art's  trans,  p.  220). 

t  See  Hunter's  Works,  vol.  i.  pp.  547  ct  seq. 
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bj  him  might  have  been  expected,  had  it  rested  npon  any  new 

te,  to  lerolutionise  surgery),  is  equally  clear  from  a  perusal  of  the 

it  woric  of  Bouz.*    We  read  there,  that  while  in  England  the  great 

of  Hooter,  and  in  Italy,  Paletta,  Vacca,  and  Scarpa,  had  everywhere 

•broad  the  use  of  the  Hunterian  operation,  the  old  method  was  gaining 

more  and  more  firmly  in  France,  until  ^L  Koux  himself,   afcer  his 

firom  England,  reimported  Hunter's  operation,  which,  as  we  shall  see, 

been  performed  once  by  Desault    In  fact,  he  says  that  it  was  not  without 

Mooialiment  that  the  Paris  surgeons  heard  of  a  practitioner  at  Angers  having 

nah  enough  to  apply  Hunter's  method  to  a  traumatic  aneurism  in  the  bend 

f  fit  eAow ;  the  very  case  on  which  Anel  had  operated.    So  utterly  had  the 

Borj  of  this  reputed  discovery  perished  with  its  author.    It  may,  however, 

replied  that,  though  Anel's  operation  failed  to  attract  the  same  notice  as 

finter'a,  this  does  not  prove  that  they  are  not  identical  in  principle ;  nor  does 

Even  if  it  were  so,  however,  there  would  be  no  little  injustice  in  passing 

It  over  the  merits  of  the  man  who  excogitated  the  principle  by  profound 

iug,  applied  it  in  spite  of  searching  hostile  criticism,  explained  clearly 

I  theory  on  which  it  rested,  and  succeeded  thus  in  forcing  the  world's  attention 

1  imitation  in  favour  of  one  who  was  quite  ignorant  of  the  true  principles 

which  tbe  cure  of  the  disease  must  be  founded,  and  who,  for  an^'thing  that 

to  the  contrary,  was  guided  by  pure  chance  to  the  selection,  on  perfectly 

principlee,  of  an  operation  which  he  never  repeated,  nor  persuaded  others 

bicpeat.    This  would  be  so,  had  Anel  even  happened  to  stumble  on  the  same 

•feration  as  Hunter;   but  the  truth  is,  that  the  operations  are  perfectly 

FMsientyt  and  rest  on  different  principles;    and  that  while  the  one  will 

''^Ribably  ancoeed,  the  other  will  almost  certainly  fail  in  many  cases  where  the 

iOBorism  ia  the  result  of  disease. 

The  case  on  which  Anel  operated  has  been  often  quoted,  and  is  very  well 
iiown.  It  need  not  here  be  related  at  length.  The  facts  were  these :  a  man 
kad  reedved  a  wound  of  the  brachial  artery  in  venesection.  It  is  said  that  a 
ftvtDigfat  afterwards  an  aneurism  formed,  and  the  wound  reopened  and  gave 
lita  to  hasmorrhage,  which  was  arrested  by  compression  ;  and  that  after  this, 
the  tumour  became  very  voluminous.  What  length  of  time  had  elapsed,  and 
^at  the  state  of  the  tumour  was,  when  Anel  undertook  his  operation,  we  are 
aot  informed.  The  operation  consisted  in  exposing  the  brachial  artery,  tying 
it  as  near  the  tumour  as  possible,  and  applying  'the  proper  dressing  and 


•  Qnaranie  AnnSeSj  &c.  vol.  ii.  p.  80. 

t  No  better  proof  of  the  radical  difference  between  the  two  operations  can 

be  required  than  is  furnished  by  comparing  two  consecutive  pages  of  a  writer 

who  perrists  in  calling  Hunter's  method  the  '  m^thode  d'Anel ; '  see  pp.  500, 610 

of  31.  Broca's  work.    In  the  former  page  he  is  carefully  and  judiciously 

explaining  the  essential  difference  in  their  effect  on  the  collateral  circulation, 

and  hence  on  the  patient's  chance  of  recovery ;  in  the  second  (the  passage 

commencing  '  Studious  maintenant '),  he  haa  recurred  to  \\\s  habitual  language, 

and  speaks  of  them  both  under  one  common  designation.     To  such  an  extf>nt  is 

this  pedantry  of  error  carried,  that  it  is  difficult  at  first  to  see  that  in  the  latter 

pusage  the  common  or  Hunterian  operation  is  spoken  of  under  the  name 

*in6thode  d'Anel;'  while  in  the  former  the  same  term  signifies  the  now  disused 

poceeding  which  that  purgeon  (idopted. 
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bandage.'    We  are  not  told  exprepaly  whether  the  blood  in  the  ne  im  i 
or  fluid ;  but  it  appears  clear  that  it  was  in  the  latter  state,  and  that  the 
reason  which  Anel  had  for  not  opening  the  sac,  and  emptying  it  of  its 
was  tliat  he  was  able  to  empty  it  by  pressure.     That  this  was  so,  a] 
implied  in  his  own  observations  on  the  subject.     He  says :  '  Instead  of  tjfa 
the  artery  above  and  below  the  tumour,  I  only  tied  it  above;  and  ~ 
instead  of  opening  the  sac,  I  did  not  meddle  with  it ;  not  doubting  thittt 
blood  which  it  contained  would  disappear,  having  the  opportunity  of  pM 
towards  the  extremity  of  the  limb,  and  that  the  sac  once  emptied  would 
till  again,  but  its  tissues  shrivel  up,  and  tlie  tumour  thus  disappear:  ani 
this  occurred  as  I  expected.'     It  seems  clear,  then,  that  if  Anel  expected 
blood  in  the  sac  to  pass  on  towards  the  hand,  that  blood  must  have  been  I 
and  probably  the  *  suitable  dressing  and  bandage/  which  he  8a}'8  he  apffi 
after  the  operation,  may  have  had  quite  as  much  to  do  with  the  cure  ai 
ligature  of  the  artery ;  and,  after  all,  the  case  may  have  been  cured  by  di 
pressure,  an  event  not  uncommon  in  recent  traumatic  aneurisms  at  the  bend 
tho  elbow.    This  is  evidently  quite  a  different  operation  from  Hunter's;  1h 
only  principle  it  has  in  conmion  with  his,  is  that  of  leaving  the  sac  unopearf 
and  few  persons  who  read  without  prejudice  AnePs  confused  and  obMi 
account  of  his  operation,  will  fail  to  see  that  tbe  reason  of  his  not  meddb 
with  the  sac  was  most  probably  that  it  could  be  emptied  by  pressure.   II 
view  is  again  supported  by  the  fact  that  Heister,  who  followed  Anel's  acootf 
and  apparently  spoke  on  the  authority  of  his  single  case,*  advised  its  appU 
tion  only  in  '  reducible  *  aneurisms.    Thus  it  does  not  appear  that  tb«e  % 
much  of  novelty  in  AneVs  method,  since  i%  merely  consisted  in  leaving  to  i 
fluid  contents  of  the  tumour  an  exit  by  the  lower  end  of  the  arteiy  insteidi 
tying  the  hitter,  just  as  Koysl^re  had  done ;  and  it  may  very  fairly  be  doubl 
whether  what  novelty  there  vra.%  was  not  a  mistake,!  and  whether  Anel'seM 
in  spite  of  its  success,  is  not  only  another  instance  of  haphazard  g<iod  fertM 
At  any  rate,  the  residts  which  flowed  from  it  before  the  time  of  Hunter  m 
not  seem  to  testify  to  the  brilliancy  of  the  discovery.     The  great  learning  ■ 
evident  bins  of  M.  Broca  have  only  enabled  him  to  adduce  what  he  calla  H 
instances  of  operations  performed  on  this  plan  before  the  date  of  Hunter's  fii 
operation,  a  period  of  seventy-five  years.     Two  of  these  are  related  in  iS 
loosest  way  by  Bertraudi,  as  having  occurred  in  the  practice  of  some  anoDjnfli 
8urp:eon,  and  were  failures.     Of  the  others,  one  was  of  the  temporal  trtaq 
and  two  others  of  the  humeral,  all  most  probably  traumatic,  and  all  very  likil 
curable  without  ditFicuIty  by  very  simple  means.    The  sixth  case  is  the  etk 
brated  operation  of  Desault.    It  would  be  impossible,  without  taking  too  mae 
space  from   more  important  matt»^r,  to  discuss  this  operation   fully  in  I 
bearings  upon  the  Ilunterian  method.     It  is  suflicient  to  say,  that  ik  «l 
performed  on  a  cose  of  popliteal  aneurism  of  small  size,  strictly  after  tl 
method  of  Anel,  i>.  by  tying  the  artery  immediately  on  its  entering  the  ■ 
It  appears  (notwithRtanding  what  has  been  said  to  the  contrary)  to  have  bii 
successful,  at  least  in  its  immediate  results :   the  ligature  separated  on  t^ 


•  I  leister,  Imttt.  vhintrg,  pars  ii.  sec.  i.  ch.  xiii.  §  20,  Amstelod.  17J 
quoted  by  Broca,  p.  44C. 

t  It  seems  as  if  Anel  expected  that  the  sac  would  empty  itself,  and  ww 
not  again  be  fillwl;  bi'ing  ignorant  of  the  reflux  current  and  of  the  core 
coagulation. 
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HI 

■|pVlt]i  dAy;  the  tumour  biir^t  and  di»cbarj^^d  its  contentit  on  the  dny 
Biing;  tkU  wound  healed,  and  the  tumotir  diMAppeared.  The  pntient  died 
PHI  ONmilis  ftl\«rwnrda  of  ft  dit^enjse  of  the  tibia,  which  Appears  to  hare 
touBr  unconnected  with  the  opf^rntion.  Thifl^  then»  wryi  pred(*elj  the 
mm  Aofl'd  opcmtian,  and  tbei^fore  mii^fted  the  second  and  third  principles  * 
by  the  m*^lhod  o(  Hunter ;  viz,  thut  the  artery  may  be  tied  at  such 
tt  ftiH  to  allow  circnlntion  thronijh  the  tumour,  and  that  the  preTious 
of  cotUt^ml  brancheft  ia  not  necf^a^ry  to  aroid  jraugrene,  and  that 
the  arterr  may  be  tied  at  the  moat  convenient  spott 

Sia  practical  objectioixg  to  Anel's  method  may  be  thus 
med  ap.  It  leaves  no  current  through  the  aneurism  except 
sliiyht  and  weak  reflux  flow  from  the  artery  below*  Con- 
pent  ly  the  clot  formed  will  most  likely  be  soft  anil  loose,  and 
tamour  will  suppurate.     It  places  under  the  ligature  a  part 


It  wiiiild  be  UTijufft  to  deny  the  merit  of  Pfsanlt  in  applyinjy  the  almost 
itMn  HKthod  of  Anel  to  the  treatment  of  that  most  formidable  al}e(!tion 
waa),  popliteal  aneurism,  and  still  more  unjust  to  deny  that  the 
'  ih^Dce  acquired  miji^bt  poa«ibly,  had  he  snrvived,  and  bat!  Hunter 
in  e^i^tence  {in   fact  had  all  the  circntiistancea  been  altered ),  ha^*e 
lism  to  Hunter's  discovery  ;  but  it  is  monstrous  to  set  up  Desault,  aa 
wkbes  to  do,  as  the  rival  uf  Hunter,  when,  accordinif  to  hii^  own 
',  X>QaAult  hinijtelf  was  quite  content  to  pa«s  a^  Huntor'n  prlmliir.    '  With 
ion,'  BA  >L  Bpoca  amusingly  says,  '  whirh  liii*  Eii^rlirth  detract-ors 
unnhle  to  appreciate,  thia  great  surpeon,  who   thnn   had  become 
witli  the  operation  practised  by  Hunter,  did  not  be^it«te  to  adopt 
pta  t*ught  by  hb  illustrious  rival'  (p,  454),     Desault,  in  fact,  was 
of  bis  title  to  the  glory  which  M.  Broea  claims  for  him.     A<^  to  the 
which  M.  Broca  ventures  to  make,  that   Hunter  was  indebted  for 
0ftfmllan  lo  Deaault  by  means  of  Aasalini,  who,  ac^-ordinjf  to  him,  was 
at  D^nult's  operation,  and  related  its  details  to  Hunter  .shiTtlv  after> 
I  Eagland,  it  refutes  itselt     The  Hynterian  operation  wa<i  taken  up 
vioiv  warmly  than  among  the  eminent  Italians  who  were  proud  of 
tb«>  HunieriaD  school,  as  we  hare  seen  above  from  the  t.'^mteinporarv 
ci  yL  Rom.     Had  one  of  ibeir  number  conveyed  to  Hunter  from 
fiiil  idea  of  the  operation  for  aneurism,  we  may  be  quite  mve  that  he 
f  liia  compatriot*,  would  have  ^aid  so.     Asaalini,  an  Italian  surgeon 
<mly  peraoD  present,  as  far  as  we  know,  both  at  DeaunUs  opejTition  and 
irnf  '    1  of  Hunter,     It  was  mainly  throutrh  .Walioi  that  the  new 

fj:  -    aucuri(*m  was  liroii|L'ht  inti>  vo|?ue  in  Italy.     Aesiilini  and 

IiaUmi^  always  i»peak  of  that  method  i«*  JIunter'fl.  Would  thi<i  have 
•a,  Itiid  Aaaalini  taught  it  to  Hunter  from  w]iat  he  h*id  himself  learnt  of 
«U?  But  the  fact  seems  to  be,  that  i  Vtiault's  operation,  which  was  not 
Uy  siscc«*sfiil7  and  which  he  did  not  put  f<>rth  tw  original,  attracted  litiJa 
ckn  frooi  himwlf  or  anybody  el-^e ;  and  that  he  had  no  desire,  as  he  had 
[y  Ao  right,  to  claim  any  priority  over  Hunter,  whose  teaching  he,  on 
ittmij^  foUowetl  with  great  intelligence  and  great  success  in  the  single 
which  he  had  auheeqnently  an  opportuiiity  of  practiaiiig, 

m.  H  fl 
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of  the  vessel,  which  is  more  likely  to  be  diseased  than 
other  portion.  It  is,  in  most  cases,  the  most  difficult  of 
methods  of  operation,  since  the  artery  is  pressed  backbji 
projection  of  the  tumour,  and  is  therefore  at  ai 
depth,^  while  the  operator  has  not  the  guide  for  finding 
which  a  }>robe  passed  out  of  the  sac  would  furnish.  For  i 
these  reasons  it  seems  that  in  any  case  where  Anel's  meihoi 
was  feasible,  the  old  operation  would  be  equally  praciicaU0| 
and  more  certain  of  success. 

The  foregoing  observations  will,  it  is  hoped,  suffice  to 
the  use  in  the  context  of  the  name  of  Hunter  in  descrilnng 
operation  wbich  he  is  not  denied  to  have  invented  in  the 
in  which  alone  it  is  now  practised,  to  have  first  performed, 
to  have  afterwards,  in  spite  of  much  opposition,  introduced  inl 
general  favour.  If  these  things  do  not  give  claim  to  an  inv» 
tion,  it  is  hard  to  see  how  such  an  honour  is  to  be  attained. 

The  Himterian  operation  consists  in  tying  the  artery  oi 
which  the  aneurism  is  situated  at  any  convenient  disfauM 
above  the  sac.  The  operation,  as  it  is  now  practised,  diffien  m 
many  important  particulars  from  that  which  Hunter  used  k 
perform ;  particulars  which  have  a  most  material  influence  upoa 
its  success,  and  which  were  impressed  upon  Hunter  himselC 
und  upon  his  scholars  and  successors,  by  the  teaching  of  enr 
]>erience.  Thus,  Hunter  used  to  tie  the  femoral  arteiy  at  iti 
l(.)wer  part  (in  the  fibn^us  sheath,  called  fix>m  that  circumstanflB 
'  Hunter's  canal '),  an  operation  much  more  difficult  and  dangw- 
ous  than  the  modification  introduced  by  Scarpa.t  Hunter,  ii 
his  first  oi)erntion,  brought  a  large  part  of  the  walls  of  the  arteiy 
into  contact  by  four  broad  ligatures,  somewhat  loosely  fastened, 
conceiving  this  disposition  to  be  more  favourable  to  the  closun 
of  the  arterv',  which  he  described  as  taking  place  by  the  pro- 
cess of  -first  intention.'  His  own  experience,  however,  soon 
taught  him  to  modify  his  form  of  ligature,  and  to  use  only  one 
string  :  and  the  more  extended  experience  and  research  of  hi« 
successors  (among  whom  Dr.  Jones^  has  deservedly  obtained 


•  I  exclude  the  comparatively  rare  case  of  the  artery  being  raised  uA 
tirtttiMied  bv  an  aneurism  irrowini:  into  thv  deep  paita.  But  here  abo  I  should 
i::iai*ine  that  the  dittiiMiIty  of  distiu:u'ui«hinjf  the  Teasel  would  indine  the 
ojH'rator  to  rt' sort  to  the  ojvniiijr  of  the  sac. 

*  (>n  this  head,  see  the  JkHniou  on  Li^riiture  of  the  Femoral  Artery. 

:  i>H  Iftemorrhtrt/e.  Keforence  may  al«>i  be  made  to  Liafranc:  *Th^  ds 
co:ic>u»  dud  di\er9;.*3  me:hodcd  cr  •)-»<^  tUiT^rcns  procedes  pour  Toblit^tion  dei 
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face)  hare  proved  to  demonstration,  that  the  best  form 
18  a  single  stout  thread,  drawn  tightly :  accordingly 

brm  is  any  longer  in  general  use.*  Lastly,  Hunter 
first  at  all  careful  to  avoid  including  the  vein  with 
in  the  ligature;  but  this  was  an  error  which  he 


ile  ^tltement  de«  fto^vrisniess/  Pftria,  18S4;  South's  CMia*^  voL  ii. 
wUl,  Lhite  Alterasiani  patohgiche  dvik  Atterie,  &c.,  Mtlono,  1845. 
hJimerican  Jmtmal  of  the  Medical  Sctunces^  Oct.  1859,  p.  570,  will 
HeiT  interesling  cag«,  in  which  Bn  Wmreii  StoEe,  of  Louisiana,  tied 
iliiic  iirtery  with  a  silver  ligftture.    The  ligjiitire  was  oot  drawn 
|ii  tu  cut  through  the  interEaJ  coats  of  the  artery,  ftccnrding  td 
Indgmeiit ;  the  ends  were  cut  Bhort  and  tumed  down,  and  so  left. 
EdM,  ^{Miretitly  of  causes  uncotinected  with  the  opemtit>n,  on  thi3 
day;  hut  the  aymptoms  aft^r  the  operation  are  not  fully  piven* 
however,  seems  to  hiive  fultilled  it«  pnrpf»#»e.     The  body  unfor- 
DOt  exfunijsed,  ao  that  the  condition  of   the  lig-ature  was  not 
It  ieui»9  to  have  been  intended  by  Dr.  Stonij  to  reniain  on  the 
[y,  without  exciting   any  idceration,  and  then?fom  without 
eecond&rj  hieniorrhage.     That   this  will  eouietiinegj  at  any 
ftfip-ears  by  an  rnstjuice  in  -which  I  tied  the  femoral  artery  for 
the  failure  of  compression.     The  artfjry  was  en  closed  by  a  silver 
just  tight  enough  to  arrest  the  pulsation  of  the  tumour,  then 
Hfid  cut  off  short.     The  wound  did  not  unite  by  firMt  inttMition, 
ipamticm  which   took  place  beneath  it  was  tnm^ient  \  the  ligature 
iway,  and  the  man  left  hift  bed  on  the  fifteenth  day  after  the  opera- 
having  been  healed  several  days  before.     But  if  the  li^^atur©  be 
p^bt  it  will  cut  the  coats  of  the  artery  more  thnu  a  J^ilk  thread 
id   I  have  seen  a  case  in  which  wecondiiry  hiemorrhage  rwpidly 
application  of  a  silver  ligature^     Heoce  gre^it  care  is  required,  in 
igntUTQss  not  to  employ  too  much  force. 

Lifter  has  recently  inti-wduced  into  practice  the  methtKl  of  tying 
I  catgut  ateeped  in  carbolic  acid — *  the  anti4«eptic  ligature/  as  he 
it  experience  has  hardly  yet  been  obtained  of  this  method  to 
caDoeming  it  lo  a  case  under  Mr.  Spencer  a  care,  where  a 
Irind  was  under  the  carotid  artery,  it  was  said  to  hare  un- 
;k  as  io  this  there  was  some  dispute.  In  a  case  of  amputation 
f,  the  popliteal  artery  wtis  tied  with  this  form  of  ligature. 
iorrha^  look  place.  The  patient  (who  wtis  in  very  bad 
of  operation),  died  seven  days  after  the  opemlion,  I  found  the 
looee;  the  lipa  of  the  cut  end  of  the  artery  were  in  ftpj>o.sition, 
liltle  coaguluui  in  the  vessel.  Simihir  ligatures  have, 
in  many  other  ea^es  w^ith  p^^rfect  success.  1  need  birdly 
maAj  tifuea  in  which  animal  matter  has  been  used  experimentally 
I  should  perhaps  mention,  that  in  one  case  where  Mr.  Lister 
with  Uiis  catgut,  be  believed  that  he  found  the  materials  of 
months  afterwards  in  procet^  of  orgiuiic  connection  with 


B  n  3 
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soon  gave  up.  So  that  the  more  material  improvements 
devised  by  Hunter  himself;  and  in  principle  the  first  open 
Tvhich  he  performed  was  identical  with  all  that  succeeded  it 

The  eflPect«  upon  an  artery  of  the  application  of  a 
have  been  already  detailed  in  a  previous  section  of  this 
(see  vol.  i.  pp.  736  et  sqq).     While  the  changes  th^re  de 
are  going  on  in  the  artery  itself,  the  process  of  cure  is 
ing  in  the  aneurism.      We   have   seen  already,  that  on 
withdrawal  or  diminution  of  the  force  of  the  circulation,  1 
preponderance  of  the  heart  being  abated,  the  process  of  i 
tiuieous  cure  commences.     The  ligature  acts  to  a  certain  < 
as  Valsalva's  method  acts ;  that  is  to  say,  it  diminiBheB  i 
force  with  which  the  blood  distends  the  sac,  and  thus 
opportunity  for  the  coagulability  of  the  blood  and  the  i 
of  the  parts  to  fill  the  sac  with  firm  laminated  clot,  and  so  ( 
the  cure  of  the  disease.     It  diflFers,  however,  from  Va 
method  in  this  important  particular — that  its  action  is 
instead  of  general,  and  is  therefore  incomparably  more 
and  more  safe.     As  the  process  by  which  the  aneurism  is  i 
and  the  changes  which  it  afterwards  undergoes,  are  to  a  | 
extent  the  same  after  ligature  as  in  the  natural  process  of  c 
the  reader  is  referred  on  that  head  to  what  has  been  said  i 
But  to  that  account  it  must  be  added,  that  since  the  i 
ing  parts  are  suddenly  relieved  from  tension  by  the  withd 
of  the  expansive  force  of  the  aneurism,  their  resilience,  and  i 
compression  they  exercise  upon  the  tumour,  play  a  much  i 
important  part  in  the  cure  after  ligature  than  in  the  spoft-j 
taneous  cure.  i 

While  the  aneurism  is  becoming  consolidated,  the  collatoil 
circulation  is  enlarging,  to  convey  the  blood  into  the  pirfi 
below  the  ligature.  The  meaning  of  this  term  is  as  folloiw: 
when  an  artery  has  been  tied  at  any  given  spot,  the  nert 
considerable  bi^anch  which  leaves  it  above  the  seat  of  tta 
op(?raiion,  and  in  their  degree  the  branches  above  this,  fedtt 
increased  pressure,  in  consequence  of  the  neighbouring  colnnui 
of  blood  having  been  baiTed  in  the  principal  vessel.  Hence  they 
yield  to  the  increased  impulse,  and  become  distended.  Tbe 
collateral  arteries,  by  moans  of  which  they  anastomose  with 
tlio  branches  of  the  parent  trunk  below  the  ligature,  increa«S 
nnd  increase  probably  in  a  much  greater  ratio  than  the  largtf 
vessels,  in  proportion  to  the  greater  tenuity  of  their  co^i* 
The  facility  with  which  the  capillary  and  other  small  vesfld^ 
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of  volume  la  well  known.*  Thus  a  ready  way 
for  the  blood  to  return  into  the  parent  trunk  belo\«^ 
I  of  ligature.  To  make  this  clear  bj  an  example:  say 
?  femoral  has  been  tied  (as  it  generally  is)  some  distance 
be  origin  of  the  profunda,  in 
'of  popliteal  aneurism.  The 
[11  distend  the  profunda  artery 
inches,  amongst  others  the 
;  circumfiex  and  its  descend- 
eb;  which,  joining  with  the 
j  external  articular^  and  thus 
imiiastomotica  magna,  will  be 
arteries  to  convey  the 
ind  the  ligature  back  into 
^k  of  the  femoral,  below  the 
ed  spot.  The  number  of 
Enteral  arches  of  anastomosis 
but  probably  they  are 
I  in  most  cases,  and  inclnde, 
arteries  only,  like  that 
luced  as  an  example;  but 
of  muscular  and  other 
the  anastomoses  of  which 
in  the  healthy  state,  that 
our  ordinary  methods  of 


% 


neoi  of  tBe  collateral  Tes^els 

I  upon  Uid  presence  of  fioino  oxygen 

\  well  «a  the  sufficiency  of  tb^ 

Itbe  heart.      If  the  furnter  bti 

no  ftttrmctioii  of  blood  to  the 

be  distant  part  of  tbe  limb ; 

aufphyiift,  folJowed  by  gan^p^De, 

Deficient  vis  a    tergu   would 

b?  pallor  and  coldoese,  witb  siiriiik- 

i  dintul  parts  ;    a  defective  ciipilkry 

I  with  iujficteut  I'is  a  terg-o,  would 

a  fltationary  yenoiis  eoudition, 

congvitiuii  of  tbe  limb;    wbile 

[  ibe  attractiaQ  h**  biith  wimtiij*j, 

be  uiinply  cold  and  iaactive — 

The  integrity  of  the  walls  of 

veteela  la  aUo  an  important 

the  natoratioQ  of  the  collateral 


Cure  of  f^tnoral  tineufiMm  by  h^tK- 
ture  «f  tilt*  fxienud  iliac.  Tba 
art**ry  is  seea  Ui  be  obliteralM 
fur  «omo  dit^uticf'  at  the  scat  of 
ligat  lire:  //,  b  ft  Bh*iw  th»-  ei»b*n^»!Hf 
coIliit€Tiil»  oo  either  aiili^of  tb« 
ligatured  portion.  Tb*?  artt^ry 
ii^  tigiitu  t>blitenit4r<l  fur  a  nhort 
diptanco  netir  the  aneuri&m ; 
e  points  to  isiilati^ed  colliiterHb=t 
ODQ  at  tbeni  of  v«y  large  eizc, 
probably  the  profunda.  The 
arterv  \ii  aecu  to  rf«»umti  idm  ^t 
i\B  iiaturiil  size  ju^t  below  tbc 
auturiuui.  (Frum  Vk  prep(ir»i- 
lii*u  in  St,  Gpoi^f«*fi  noi»{)if;il 
Miueuni,  ser.  rL  No.  120.^ 
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injecting.''^    The  accompanjing  representation  of  a  apecimen 
the  Museum  of  St.  George's  Hospital,  from  a  case  of  fem< 
aneurism,  ilhistrates  most  of  these  points,  allowance  being 
for  the  difference  of  the  arteries  involved  in  the  changes. 

The  rapidity  with  which  this  process  goes  on  cannot  well 
ascertained  in  the   human  subject.     In  animals  it  is  knom 
to  be  very  rapid  ;t  but  in  animals  the  process  of  repair  in 


*  The  number  of  anastctnioBing  branches  Taries  conridembly.  Porta  (op. 
fi^'ures  a  preparation  in  T^hich  he  found  between  fifty  and  sixty.  On  the 
hand,  there  is  a  prt^paration  in  the  Museum  of  St.  Thomas's  Hospital,  in 
the  blood  is  brought  down  fr^m  the  upper  to  the  lower  part  of  the 
artc^ry  by  a  single  branch  the  size  of  a  crow-quill.  Sir  Astley  Cooper 
probably  referring  to  tliis  preparation,  as  well  as  to  that  of  a  man 
thigh  he  amputated  some  years  after  an  operation  for  popliteal 
that  although  the  anastomosing  vessels  which  enlarge  immediately  after  tk 
opi>ration  may  be  nuuierousi  their  number  afterwards  diminishes,  those 
nvcefsary  yielding  their  place,  as  it  were,  to  a  few,  or  perhaps  to  a  single 
which  may  be  found  nearly  in  the  place  and  nearly  of  the  size  of  the 
trunk.  (Wardrop,  op.  cit.  p.  12;  see  also  Mfd.-Chir.  Trmu,  voL  zxv.  p.  IlZj 
Two  beautiful  platen,  tlie  back  and  front  view  of  a  preparation  in  which  A 
collateral  circulation  has  been  injected  after  ligature  of  the  femoral,  mayli 
seen  in  Portals  work.  The  very  iree  communication  between  the  ezteoB 
circumflex,  superior  external  articular,  and  anastomotica  magna,  b  veij  do^ 
hi) own.  There  is  also  a  largo  and  direct  arch  of  anastomosis  between  tfti 
latter  artery  and  the  internal  circumflex.  Thus  the  femoral  and  poplitad 
above  the  aneurism  have  been  kept  pervious,  while  below  the  aneurism  &l 
blood  enters  the  popliteal  by  two  great  branches  (inferior  articular),  wUi 
receive  their  supply  from  a  large  arterial  network  in  front  of  the  joint,  demci 
from  the  arteries  above  mentioned  (viz.  profunda,  anastomotica  magna,  ezteml 
circumflex,  and  superior  articular) :  a  direct  communication  from  this  netwok 
to  the  tibial  recurrent  appears  also  to  have  reinforced  the  anterior  tibiaL 

t  See  the  experiments  of  M.  Broca,  op.  cit.  p.  607,  note.  He  placed  a 
liirature  under  the  femoral  artery  of  a  dog  in  the  groin ;  then  amputated  tbi 
leg  at  the  knee,  and  noted  the  distance  to  which  the  pulsating  jet  extended, 
both  during  the  systole  and  diastole  of  the  heart  The  ligature  in  the  gnil 
wns  then  tightened,  by  which,  of  course,  the  bleeding  was  stopped  for  the 
time:  but  it  recommenced  from  the  popliteal  artery  at  the  end  of  one  miniili^ 
and  at  the  end  of  five  minutes  the  jet  (which,  however,  no  longer  pulsated) 
had  attained  a  quarter  of  its  former  maximum,  even  though  the  quantitjof 
blood  in  the  body  was  less.  In  an  interesting  case  reported  by  Pro£BeHr 
Otto  AVeber  in  the  IhuUvhe  Kliuik,  1867,  p.  285,  he  extirpated  a  tumow 
from  the  thiph.  The  femoral  arterv*  was  so  closely  connected  to  the  tumnVi 
that  after  dissecting  it  as  it  went  into  the  tumour  above,  he  tied  a  hgatme 
on  it.  He  did  not  divide  the  artery  then,  but  proceeded  to  dissect  the  veatli 
at  the  lower  part  of  the  tumour.  Having  exposed  them,  he  placed  a  rinj^ 
ligfiture  round  both  the  artery  and  vein,  without  tightening  it  The  srtay 
was  noticed  to  pulsate  strongly,  and  when  opened,  bled  almost  as  fiercelr 
as  if  it  had  never  been  tied.    Then  the  ligature  was  tied,  and  the  tumou 
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^ngnries  of  vessels  is  very  far  more  active  than  in  men,  so  that 

Pia  gangrene  never  follows  on  the  ligature  of  arteries.     No 
condosions,  therefore,  can  be  drawn  from  this  experience* 
.  la  men,  however,  the  process  seems  to  advance  sometimes  very 
fiapidly  in  the  upper  extremity,  where  the  natural  anastomoses 
me  free.     Thus,  in  Anel's  celebrated  case,  it  is  stated  that  the 
fiilse  coaJd  be  felt  at  the  wrist  on  the  day  after  the  ligature  of 
the  brachiaL     In  Mayo's  case  of  ligature  of  the  subclavian,"^  the 
false  was  felt  at  the  wrist  on  the  fifth  day,  but  disappeared 
ifterwards ;  and  in  a  case  of  popliteal  aneurism  operated  on  by 
beichamps,  pulsation  was,  it  is  said,  felt  in  the  sac  seven  hours 
after  the  operation.t    On  the  other  hand,  in  a  case  where  the 
[irasent  writer  had  occasion  to  tie  the  axillary  artery  during  an 
operation,  the  patient  being  a  child,  no  pulse  was  perceptible  in 
the  radial  more  than  a  year  afterwards.     The  enlargement  of 
Uie  collaterals  has  taken  place  to  some  extent  before  the  opera- 
turn  in  most^  if  not  all,  cases  of  aneurism,  being  occasioned  by 
klie    obstacle   to  the   circulation  caused    by  the    aneurismal 
bnmonr.    The  readiness  of  the  return  of  pulsation  will  depend 
in  a  great  measure  upon  the  agents  by  which  the  circulation  is 


,  with  more  than  two  inches  of  each  Teasel.  The  precise  time  between 
^ing  the  upper  end  of  the  artery  and  opening  the  lower  is  not  given,  but 
soald  not  have  been  many  minutes.  The  patient  recovered  perfectly.  In  this 
Biae,  aa  Professor  Weber  remarks,  the  collateral  circulation  had  been  doubtless 
nUiged  by  the  pressure  of  the  tumour  on  the  main  trunk. 
•  Jied.'Chir.  Trans,  vol.  xvi.  p.  3(53. 

t  Wardrop  remarks  on  this  head :  *  The  enlargement  of  the  anastomosing 

veaMky  to  a  certain  extent,  takes  place  almost  instantly  after  the  trunk  has 

been  tied.      I  observed  this  in  a  child  in  whom  I  had  secured  the  carotid 

artery.     I  could  see  the  branches  of  the  temporal  and  occipital  underneath  the 

delicate  integument  enlarging,  and  thus  actively  acquiring  great  additional 

vigour  immediately  after  the  operation.'   (Oti  Anetirism,  p.  12.)   As  to  the  time 

■t  which  the  process  is  completed,  the  following  is  extracted  from  Porta,  op. 

dt  p.  223 :    '  It  is  difficult  to  determine  the  time  of  the  restoration  of  the 

collateral  circulation  after  the  ligature,  inasmuch  as  it  varies  in  dilfcrent  cAses. 

Sometimes^  after  two  or  three  months,  the  anastomotic  circulation  is  so  full, 

that  it  seems  at  the  height  of  its  development ;  while  in  other  cases^  six  or 

eijtbt  months  afterwards  (always  compared  with  the  healthy  limb)  it  may  be 

Hid  to  be  hardly  matured.     From  my  observations,  I  am  led  to  believe  that 

the  collateral  circulation  is  developed  in  a  limb  operated  on  in  the  space  of  a 

few  months,  and   generally  before  the  end   of   the  first   year:   because,  on 

•ludynng  specimens  at  remoter  epochs,  after  12,  18,  24,  36  months,  it  is  not 

fnond  that  the  anastomotic  system  has  progressed  farther.     This  system  is  fully 

constituted  at  that  time  when  it  has  attained  the  aim  of  its  development,  nnd 

htt  brought  up  the  circuhition  to  the  measure  of  the  requirements  of  the  limb, 

tod  ao  is  brought  to  a  standstill.' 
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restored.     Thus,  if  one  large  brancli  join  the  artery  bdoi 

ligature,  the  anastomosis  being  very  likely  effected  prind 

by  a  single  arch  of  artery  joining  this  (as  in  Sir  A.  Co 

case),  pulsation  will  be  restored  quickly ;  if  a  large  netin 

small  branches  carry  on  the  circulation,  it  may  be  absent 

indefinite  period.     Whatever  the  period  may  be,  it  is  certai 

in  a  few  days  at  the  latest,  either  gangrene  will  set  in, 

circulation  will  be  so  far  re-established  that  the  blood  wi 

through  the  artery,  entering  it  by  the  branch  which  j 

below   the  ligature,  and  probably  by  many  of  the  sue 

branches.     Thus,  when  the  ligature  has  been  applied  & 

from  the  disease,  the  blood  returns  into  the  vessel  abc 

aneurism ;  and  so,  if  the  tumour  be  not  already  filled»wi 

the  circulation  through  it  may  be  re-established.     This  i 

tion  is  sometimes  sufficient  to  prevent  coagulation  and 

petuate  the  disease ;  and  failures  from  this  cause  are  oc 

ally,   but  rarely,  noted.      More   commonly,   the  force 

circulation  is  sufficient  to  cause  a  sort  of  undulatory  mo 

to  become  perceptible  in  the  contents  of  the  tumour  a  fi 

after  the   ligature;    but   coagulation   is  advancing,    a 

rapidly  suppress  this  movement,  which  soon  ceases  to 

preciable.     Now  in  these  successful  cases  the  anatomi< 

dition  of  parts  may  be  twofold.     K  the  artery  and  ai 

form  one  channel,  or  if  the  aneurism  stand  off  like  a  bi 

the  artery,  the  canal  of  the  vessel  may  be  left  pervioB 

the  circulation  will  be  carried  on  through  it.     But  in  tl 

majority  of  aneurisms,  which  are  neither  fusiform  nor 

culated,  but  sessile,  and  involving  more  or  less  of  the 

ference  of  the  vessel,  the  obliteration  of  the  tumour  i 

that  of  the  affected  artery ;  and  now  another  arch  of 

mosis  will  often  be  required.     The  necessity  for  the  fo: 

of  this  lower  arch  of  anastomosis  will  depend  on  the  c 


•  The  Ifttter  disposition  of  parts  existed  in  a  case  where  Sir  A.  Co 
the  external  iliac.  See  the  account  of  the  dissection  in  Gvt/^8  HaspUa 
vol.  i.  I  have  not  met  with  a  case  of  the  fonner  disposition  after  ligi 
it  may  he  seen  after  spontaneous  cure  in  Hodgson's  case,  quoted  on  p. 
after  the  cure  by  pressure  in  a  preparation  in  St.  George's  Hospitel 
li<jrured  on  p.  404.  In  the  first  case  of  ligature  of  the  internal  ili 
Stevens,  the  pelvis  was  brought  over  to  this  country  for  dissection,  t! 
having  survived  the  operation  ten  years.  The  account  (by  Prof.  Ow< 
dissection  may  be  found  in  Med.-Chir,  Trans,  vol.  xvi.,  and  there  it 
that  the  aneurism  (which  was  of  the  tubular  kind)  had  in  the  centra 
containing  only  loose  coagula )  but  no  circulation  had  gone  on  throug! 
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the  point  of  ligature  and  the  aneurism,  and  on  the 

liber   of   branchea    which    communicate    with    the    main 

:  between  them.     If  the  point  of  ligature  be  distant,  as  iu 

common   operation   for  popliteal   aneurism,  or    if  many 

ches  intervene,  the  artery  will  be   pervious  between  the 

and  the  tumour  (Fig.  160),  and  therefore  two  sets  of 

ftterals  must  be  developed ;  one  to  carry  the  blood  round  the 

It  of  ligature,  the  other  round  the  aneurism.     There  is  no 

ence  to  prove  that  this  double  call  upon  the  powers  of  nature 

ercises   an   unfavourable  influence  on  the  prospects  of  the 

Eition,  although  it  is  quite  possible  that  it  may  do  so.   Thus, 

ae  of  the  cases  of  suppuration  in  the  sac  after  ligature,  such 

Itts  those  quoted  on  pp.  447,  448,  may  be  due  to  imperfect  de- 

|Velop3ientof  collaterals  round  the  aneurism,  and  the  consequent 

sistence  of  the  circulation  through  the  tumour,  which  ought 

I'te  be  temporary  only.     It  is  probable,  however,  that  the  very 

I  Act  of  the  existence  of  an  aneurism  exerts  in  most  cases  a 

pietarding  influence  on  the  circulation  through  the  trunk  of  the 

r^vwsel,    and  thus   induces    a    preliminary    expansion    of    the 

llvanches  immediately  above  it,  so  that  the  lower  arch  of  anas- 

tiomoBis  may  be  more  easily  formed  than  the  upper;  or  the 

latter  may  take  the  place  of  both,  the  collaterals  above  the 

ligature  communicating  with  the  branches  of  the  artery  beyond 

tihe  aneurism,  as  would  be  the  case  in  an  aneurism  seated  on  the 

common   carotid,  where   no   branches   intervene   between  the 

ligature  and  the  tumour,  and  usually  in  the  extei*nal  iliac.     In 

most  cases,  dissection  after  a  successful  operation  will  show  the 

artery  obliterated  at  the  seat  of  ligature  and   at  that  of  the 

aneurism,  and  pervious  between  them.* 

The  immediate  effect  of  a  ligature  applied  to  a  main  trunk  is 
of  course  to  suspend  for  the  time  the  supply  of  blood  and  the 
vis  a  tergG  of  the  heart.  Hence  congestion  of  the  blood  in  the 
extremity,  and  hence  temporary  rise  of  temperature.t     Anothev 


•  For  a  collection  of  several  cases  in  which  the  femoral  artery  was  foimd  per- 
Tisiw  between  the  lifrature  and  the  aneurism^  see  Wishart's  .SV-^/;////,  pp.  1*0: )-4- 

t  See  Dr.  J.  K.  Wood's  case,  in  *  Keport  of  Surgical  Practice  of  Jk'lle  Vii" 
Hrwpital/  ^V.  y,  Jovrn.  of  Med.  iHoS,  p.  2o9;  and  Sir.  W.  l^wrence*«,  in  MctL- 
Chin  Trans,  vol.  vi.  p.  200.  It  will  be  ^remarked  iu  the  latter  cabe,  one  n( 
li^rature  of  the  extenial  iliac,  that  thougrh  the  ham  on  the  aifecled  side  wiw 
waruuT  than  on  the  sound  hide,  the  loot  was  always  colder.  It  is  interestinjj: 
to  obii«rve  that  in  ex])eriuients  on  animals  this  rise  of  temperature  does  not 
take  place,  the  activity  of  the  collateral  circulation  preventing  even  tenipoiiiry 
CODjj'estiou  (/Bet'  15ruca;  p.  007;. 
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immediate  and  necessary  effect  of  the  ligature  is  tlie  tempo 
loss  of  power  in  the  parts  BUpplied  by  the  obliterat^fd  ar 
This  phenomenon  is  not  so  often  observed  in  men,  sincN 
conditions  of  their  treatment  prevent  any  attempt  at  move 
of  the  limb  operated  on  ;^  hence  a  tingling  and  nitmbm 
generally  all  that  is  complained  of;  but  it  can  easily  be  ve 
on  animals.  Thus,  after  ligature  of  the  abdominal  aorti 
dogj  the  animal  vfiU  be  noticed  to  drag  his  hind  legs  just  ai 
had  received  a  severe  injury  to  the  spine*  Sometimes  in 
although  the  immediate  paralysis  may  pass  unobserve 
effects  will  persist,  and  a  partial  loss  of  motion  in  the  lim' 
be  permanent,  Still  more  often  the  nutrition  of  the  p 
impaired,  so  that  the  member  ia  thinner,  colder,  and  t« 
than  the  other.  This  I  have  myself  noticed  in  the  a 
the  chikl  above  referred  to,  in  whom  the  axillary  arter 
been  tied-  When  she  was  last  seen  (more  than  a  year  aft 
operation),  the  arm,  although  it  was  the  right,  was  dec 
smaller  and  weaker  than  the  other.  Thus  also  gangrene 
accidental  exposure  to  cold,  may  occur  long  afterwards ; 
toes  in  cases  w  here  the  femoral  artery  has  been  tied,  even 
no  sjrniptom  of  gangrene  has  followed  immediately  on  the  i 
tion^t  Tliese  unfavourable  coiLsequences  should  not  b 
sight  of  in  determining  the  question  of  ligature  or  compre 
They  depend  in  all  probcability  on  a  defective  development,  < 
in  size  or  number,  of  the  collaterals,  by  which  the  nutrit 
the  parts  is  diminished,  the  conducting  property  of  tU^ 
probably  suspended,  and  the  irritability  of  the  muscles  ii^ 
Mr,  Lis  ton  thought  that  the  excessive  development  of  ai 
mosing  branches  running  in  the  substance  of  nerves,  s« 
the  comes  nervi  isohiatiei,  might  produce  paralysis,  Thisi 
improbable,  but  receives  a  certain  amount  of  support  from  i 


•  But  Bonietimes  Blight  and  transieDt  puralysie  of  motion  or 
obsenred   (see  Mr.   Clinmbeilaine's  case  of  ligature  of  the  axillary 
MfcL-CMr  Trmtg,  toL  vi.  p,  Ull). 

t  A  kind  of  eemi-gaii^tme  is  often  found  in  limba  where  the  main  art 
been  tied,  leading  to  a  low  and  obstinate  form  of  ulceration.  A  pati* 
lately  under  my  care,  in  whom  the  femoral  artery  had  been  tied  in  the  gi 
Mr.  Smyly.  Two  of  the  toes  had  mortified,  but  the  ftore  had  h^ed^  a 
WDuld  ha\re  given  him  no  inconvenience.  The  whole  foot  nnd  leg,  how«i 
cold  and  weak,  imd  the  skin  prone  to  a  very  obstinate  ulceratiou,  which  | 
difficnlt  for  him  to  earn  hi«  living.  1  oti^ht  to  say,  however,  th 
Fullered  before  the  operation  from  some  diceaae  of  the  :*kiu- 
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l^iedbjPortayaiid&oiu  some  observations  which  lie  has  made 
tfponit* 

Causes  of  death  after  ligature, — The  chief  dangers  following 
tile  operation  are  from  gangrene  and  secondary  hsemorrhage^f 


*  See  Porta,  op.  cit  p.  881. 

t  In  the  American  Journal  of  Medical  Scieticey  new  series^  vols.  x.  xiii.  xiv. 
^SriiL  xL  are  aoine  excellent  statistical  papers  upon  the  ligature  of  the  principal 
:  arteries,  Tiz.  the  subclavian,  carotid,  femoral,  external,  internal,  and  couiuion 
[iliac,  showing  the  proportion  and  causes  of  death  in  each  operation.  The 
f  Ibimer  papers  are  from  the  pen  of  Dr.  Norris;  the  last  is  by  Dr.  Stephen  Smith. 
As  they  display  an  amount  of  mortality  after  these  operations  wliich  is 
frabably  not  generally  known,  it  may  be  as  well  to  quote  all  these  statistics 
together. 


No.  of 

No.  of 

Llffatnxeof 

CBfles  collected. 

deaUui 

Percent. 

Subclavian    . 

.  .  .  m 

33 

•  .  • 

47-8 

Carotid     .    . 

.    .  149 

54 

•  1  • 

36-2 

Femoral   .    . 

.    .     .  204 

60 

•  •  • 

24-5 

External  iliac 

.     .  118 

33 

•  ■  ■ 

270 

Internal  iliac 

.     .       7 

3 

•  •  • 

42-8 

Common  iliac    . 

.     .    32 

25 

78-1 

Total.    . 

.     .  679 

108 

331 

Dr.  Hlz*8  and  Dr.  Cutter^s  more  recent  and  fuller  statistics  of  the  ligature 
«f  the  carotid  and  external  iliac  arteries,  which  will  be  referred  to  hereHfter, 
nise  the  mortality  after  those  operations  still  higher. 

If  the  reader  will  compare  these  returns  with  the  most  complete  statistics 
hitherto  obtained  of  the  mortality  after  other  surgical  operations,  as  thos^e  of 
amputation  by  Mr.  Bryant  in  Med.-Chir  Trans,  vol.  xlii.,  he  will  at  once  see 
that  the  ligature  of  the  main  artery  of  a  limb  involves  the  gravest  dangers, 
and  is  an  operation  which  should  only  be  undertaken  in  the  face  of  evident 
neceseity.  The  above  returns  might  have  been  mude  still  more  uu favourable 
by  collecting  the  cases  of  ligature  of  the  two  largest  arteries — the  aorta  and 
innominate;  but  it  was  thought  better  not  to  include  operations  which  many 
pt^rsoDS  consider  unjustifiable,  and  which  will  probably  be  soon  banished  from 
•urgical  practice. 

By  comparing  Mr.  Bryant's  statistics  of  amputation,  it  will  be  seen  that  the 
lignture  even  of  the  femoral  artery,  the  lowest  in  this  list,  is  almost  ns  fatal  as 
ordinary  amputation  of  the  thigh  (^ which  appears  in  those  statL^tics  as  being 
fatal  in  27*27  per  cent  of  cases),  while  most  of  the  others  approach  the 
mortality  of  the  greater  primary  amputations. 

These  considerations  show  strongly  the  propriety  of  avoiding  ligature  of  a 
large  artery  whenever  there  is  any  prospect  of  curing  the  disease  by  any  other 
method.  The  table  in  Porta*s  work  (p.  404)  gives  a  similar  conclusion.  It 
contains  a  synopsis  of  000  cases,  and  might  perhaps  have  been  expected  to  be 
somewhat  more  favourable  than  the  above  statistics ;  as,  although  it  includes 
12  cases  of  ligature  of  the  aorta  and  innominate  (which  were  uniformly  fatal), 
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excluding  tbe  complications  to  which  all  operations  are  ex- 
posed, and  the  special  dangers  which  result  in  tying  indiv 
arteries  from  their  anatomical  relations,  and   which  wiU^ 
discussed  in  epeaking  of  the  special  operations.     Gangrenel 
perhaps  a  more  frefjnent  cause  of  death  than  hi^morrhage  I 
ligature   of  arteries  in  the   lower  extremity."^     In  the 
extremity^  the  anastomoses  are  so  frequent,  that  the  partgj 
nearly  in  the  same  conditions  as  in  the  lower  animals,  in 
gangrene  is,  as  we  have  seen,  unknown.     The  causes  of  i 
grene  are,  a  deficiency  in  number  or  in  extensibility  of  the  i 
lateral  bi-anches,  or  a  want  of  due  care   in  maintaining 
temperature  of  the  part  after  the  operation,  constricting  i 
limb  with  bandages,  or,  finally,  some  injury  done  to  the  ] 
cipal  vein  of  the  limb  during  the  operation.f     Little  can  1 


it  al«o  compn«»ea  (38  of  ligature  of  the  brachml,  an  operation  which  in 
sucw^pful.     Still  the  deatlis  are  107,  or  more  thao  27  per  cent;  nordnai 
show  ft  much  more  favourable  average  in  any  operationa  eiccept  the  ligRiun 
the  subtlftvian  and  common  carotid.     The  drtTerence,  however*  hetween  Pc 
attttifitics  of  tbese  operations  and  those  of  Norris  depends^  I  have  no 
merely  oti  some  of  the  published  fatal  cfl?ea  having  escaped  Porta' s  investij 
Tlie  real  ftvernges  are  pri^bably  more  onfavonrahle ;  iatal  cities  having 
unpublished.     At  leaat  thia  conclusion  is  supported  both  by  what  we 
the  nature  of  pubUshed  caaea,  aiul  bj  the  expirience  of  Enjflish  mrp 
the  li*rature  of  artt/rieg,  as  shown  in  the  statistics  of  the  Medicai  Timm 
Onz^ft^^j  which  will  be  again  referred  to* 

•  Of   tbe   Mfty  fatal   cases  of  ligature   of   the  femoral  artery  in  K< 
table,  twenty-three  are  stated  to  have  died  of  gangrene   and  only  eigbl 
hreniorrha^'-e. 

t  Tb»it  jrangrene  is  often  due  to  injury  of  the  rein  ii  an  opinion  whldi 
Syme  has  sLroogly  inaiared  on  { Prifictpleji  of  Sttrgtnf^  1850,  p,  90).  Ha  i 
appears  to  gn  so  tar  as  to  aU«|re  this  as  the  only  cause  of  gangrene,  di 
the  received  opinion  (which  liaiijiist  been  stnted  above)  entirely.  But 
gangrene  may  occur  when  no  injury  has  been  done  to  the  vein  h  prt»vM 
numerous  facts.  Amongst  others,  a  preparation  exists  in  the  Museum  rtf 
George's  Hospital,  with  a  record  of  a  careful  dissectiou  by  the  late  3lr,  (^ 
in  which  the  vein  wiis  clearly  proved  to  be  perfectly  healthy  and  unbjiti 
yet  the  patient  died  of  gHHgrt?ue.  The  vein  has  also  been  known  to 
iuclnded  in  many  opMratious  on  tbe  femoral  lu-tery  without  any  sympiodl 
gan^iene.  John  11  miter  at  first  purfjosbly  tied  up  the  vein,  and  Koax 
conlesj^ed  to  having  done  so  nceidentally.  Langenljeck  (Archii*  fitr  kl.  0 
vdL  i.  pL  ])  and  Uib^jn  (Am,  Jotirn.  of  Med,  Sc,  vol,  xiii.  p.  ?K>5  i  have  h 
tied  tbe  int<jriial  jugular  vein  and  c^irotid  artery  in  extirpating  liimours*  Cod 
of  San  Francisco  (Xfiw  Vork  Janrn.  of  Med,  1^^7|  voL  iii.  ser.  iii  p»  410j 
external  iliac  vein  and  artery  in  a  case  of  aneurism,  with  pood  results, 
paHmi  li;iJtttire  of  the  vein,  in  which  the  thread  ii»  left  like  a  m»ton  in 
cavity  oi  the  veiwel,  is  much  more  likely  to  be  fullowtid  bj  latal  e^KU^ 
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done  to  obviate  the  first  cause  of  failure.     Tt  may  be  suspected, 
in  persons  of  weak  circulation  and  exhausted  by  old  age  or 
txoeaSy  that  in  the  former  case  their  arteries  may  possibly  not 
anastomose  very  freely,  while  the  latter  chiss  are  nearly  sure  to 
hboar  under  an  atheromatous  condition  of  the  vessels.     Hence 
both  are  bad  subjects  for  the  ligature  of  an  important  artery ; 
bat  as  these  operations  are  now  never  performed  unless  under 
circumstances  of  urgency,  in  which  all  risks  must  be  run,  a 
knowledge  of  the  state  of  the  arteries,  even  if  it  could  be  cer- 
tainly attained,  would,  afber  all,  only  affect  prognosis.      Much 
may,  however,  be  done  to  prevent  gangrene  by  maintaining  the 
temperature  of  the  part.     It  would  seem  at  first  sight  incon- 
cistent  to  talk  of  the  necessity  of  keeping  up  the  temperature  in 
extremity  in  which,  as  we  have  seen,  it  has  already  risen 
above  the  standard  of  health.     But  this  contradiction  is  only 
apparent.     The  temperature  of  the  toes  rises  after  ligature  of 
the  femoral   artery,  not  from  increased  power  in  the   part, 
or  increased  vital  activity,  in  which  case  it  would  clearly  be 
"wrong  to  add  fuel  to  the  fire,  but  from  diminution  of  the  vis  a 
tergo  of  the  heart,  and  consequent  stagnation  of  the  blood  in 
the  extreme  vessels.      Expose  the  part  to  cold — the  tissues  will 
contract  upon  and  unload  the  vessels,  which  will  themselves 
also  be  constricted  by  the  cold — and  the  part  will  not  only  be 
deprived  of  blood,  but  a  powerful  obstacle  ^vill  be  offered  to  the 
weakened  circulation  by  the  rigid  and  contracted  state  of  the 
vessels  and  the  parts  which  support  them ;  an  obstacle  which 
most  probably  will  be  found  insurmountable.     Hence  the  im- 
portance of  maintaining  the  limb  as  near  the  natural  tempera- 
ture of  the  body  as  possible.     It  should  not  bo  much  warmer, 
since  parts  in  which  the  circulation  is  imperfect  arc  as  little 
able  to  resist  heat  as  cold  :  thus  gangrene  has  followed  the 
application  of  hot  salt  or  sand-bags  to  the  limb.     Tlie  best 
application  is  carded   wool,  which  merely  retains  the  natural 
warmth,  and  has  the  additional  merit  of  retaining  it  without 
requiring  renewal,  while  it  allows  the  occasional  inspection  of 
the  limb  if  required.     It  is  advisable,  however,  to  make  such 
uispection  only  rarely,  since  it  cannot  be  done  without  some 
change  of  temperatiire,  which,  if  often  rei)eatcd,  might  have  a 


riirniicliRel  and  others  liave  spol<en  of  tlie  occurrcnre  of  phl<»biti«  and  oblitem* 
ti<^ii  of  the  vein,  8<imetinK>8  followed  by  gnngreue,  as  a  consequence  of  iiyiuy 
to  the  vein  (bee  Broca,  p.  471);. 
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prejudicial  effect.  The  wool  should  be  nsed  in  large  qnanti 
so  as  to  form  a  thick  layer  around  the  whole  limb,  nearbf  { 
high  as  the  seat  of  operatioti,  and  secured  bj  a  bandage  lo 
twist-ed  rouud.  It  will  be  understood  that  the  limb  shonld  \ 
kept  in  such  a  position  as  to  facilitate  the  return  of  blcnxL* 

The  patient's  diet  and  regimen  should  not  be  too  rig^id. 
will  of  course  be  regulated  by  his  prerious  habits  ;  and  the  i 
may  be  said  of  the  exhibition  of  opium.     In  persons  of 
pated  lives  and  nervous  temperaments,  stimulants  and  mode 
quantities  of  opium  must  be  allowed ;  while  robust  persons,! 
equable  and  t<3lerablT  strons:  pulse  (who,  however,  are  rarely  t 
subjects   of  aneurism),   will   do   better   on   a   nourishing" 
unstimutating  diet* 

Wlien    gangrene   has   once   declared    itself^    which 
occurs  on  the  second  to  the  fourth  day,t  the  case  becomes  ) 
but  the  prognosis  is  not  hopeless*  J     All  depends  on  the  rapid 
with  which  the  mortilication  advances,     Ify  as  is  sometimes  ( 
case,  it  shows  itself,  not  merely  in  the  ends  of  the  toes,  1 
simultaneously  on  the  dorsum  of  the  foot,  and  advances 
rapidity,  no  time  should  be  lost  in  amputating,  and  the 
shoxild  be  removed  as  near  the  seat  of  ligature  as  may  be  foi 
convenient.      It  is  not  absolutely  necessary  to  operate  at^( 
above,  the  place  where  the  artery  has  been  tied.     The  portion  i 
the  limb  just  below  this  spot  is  nourished,  not  from  the  obliti 
rated   part   nf  the   vessel,   but  by   the  branches  of  a  higk 
origin,  so  that  there  is  no  fear  of  sloughiug  of  the  stump. 

When    the  gangrene,    on  the  contrary,   appears  only  in 
limited  space,  and  extends  slowly  in  the  continuity  of  the  limb 
hope  may  rationally  be  entertained  of  preserving  the  meml 
The  case  must  be  treated  like  any  other  ease  of  gangrene^  1 
hical  warmth,  local  and  general  stimulants,  and  opium,  with  do 
regard  to  the  patient's  constitution,  nervous  temperaments,  i 
general  symptoms.     I  venture  to  think  that  the  attempt 
preserve  limbs  after  gangrene  the  result  of  ligature  is  no 


•  Mr*  Gu time's  fftvourito  method  for  obviating  gotigretie  was  to  have  ^ 
limb  constantly  clmfed  by  the  attendanta. 

t  Althodirh  sometimes  not  till  the  second  or  third  week  (Porta,  op, 
p*  303).    In  lh\  Hargrave'a  ca«©  of  lif^Ature  of  the  cximnion  iliac  artery  (Dull 
1805)^  jfangrtiDo  did  not  show  itsfll'  till  the  thirtj-tirst  day,  and  was 
stopped  wbeu  the  patient  died  on  the  seventy -third  day. 

X  The  innrtriUty  of  jrongrene  aftei?  ligature  of  the  femoral  artery  i 
by  Porta  at  71  per  cent. 
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Jy  speaking,  carried  far  enougli-     The  proornosis  of  am- 

n  in  these  circurngtances  is  not  very  fa^Tjunible ;  the  cases 

resembling  those  of  secondary  amputation — the  most 

ooording  to  Mr.  Bryant,*  of  all  classes  of  amputation.t 

rion  and  sloughing  of  the  sac  is  a  kind  of  gangrene,  and 
the  chief  causes  of  death  after  ligature.  It  sometimes 
ise  to  haemorrhage  j  but  more  frequently  it  poiaons  the 
&nd  leads  to  death  either  by  pymniia,  or  by  that  systemic 
in  of  which  pyaemia  is  the  local  manifestation. 
other  cause  of  death,  that  from  secondary  haemorrhage, 
^  already  treated  of  in  tlie  essay  on  Injuries  op  the 
ig,  voL  i,  p.  7'i84  It  is  more  common  in  the  upper 
ity,  where  the  heart  is  near,  the  circulation  powerful,  and 
cetaca  more  rapid,  than  in  the  lower.  It  is  also  more  to 
■eiiended  after  ligature  for  aneurism,  when  the  artery  is 
ikely  to  be  diseased  at  the  point  operated  on,  than  for 
when  it  will,  in  all  probability,  be  healthy, 
ies  these  causes  of  death  after  ligature,  the  operation 
&i]B  to  cure  the  aneurism,  though  the  patient 
This,  indeed,  is  rare ;  but  it  seems  to  occur  in  two 
ither  the  pulsation  never  disappeai*s  in  the  tumour,  and 
'^  perhaps  after  a  temporary  cheek,  continues  growing 
will  ultimately  burst  j  or  the  aneurism  diminishes, 
•olid,  and  undergoes  a  process  of  apparent  cure,  but 
a  longer  or  shorter  period  of  quiescence,  the  pulsation 
aometimee  with  a  sudden  increase  in  size,  and  the 

to  recur. 

le  ligature  fails  to  abolish  the  pulsation,  this  depends 

one  of  two  causes*     The  artery  may  have  connected 

▼as  aberrans,*  by  which  the  blood  is  brought  directly 

the  tumour.      Such  was  the  state  of  parts  in  Sir  C\ 

of  ligature  of  the  femoral  artery.  §     This  condition  of 

however,  will  not  escape  the  attention  of  a  careful 

jtmcted  operator ;  and  the  fact  that  tightening  the 

not  its  usual  effect  on  the  pulsation  of  the  aneurism, 

the  latter  must  either  be  seated  on  some  other 

nJt  any  rate,  must  communicate  as  freely  with  another 


i«ud 


tJiat 


Tram.  vol.  xliL 

m  of  gangrene  after  ligature,  fourteen  reooTered ;  ten  of 
iad  oqIj  four  after,  fimpii ration  (Port%  op.  cit.  p«  394). 
I  the  lectians  on  ligature  of  individual  artertea, 
and  PhifHcal  Jmauilf  \  ol.  IvL  p.  1S4. 
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vessel  as  with  the  one  tied.  Accordingly  this  other  veudi 
be  sought  for  by  careful  dissection ;  and  until  it  is  found 
original  ligature  is  not  to  be  tightened.  If  there  be  i 
aberrans,  the  other  vessel  will  be  at  no  great  distanoe, 
should  be  tied  at  once.  When  this  has  been  done,  if  pub 
is  quite  abolished  in  the  aneurism,  it  will  perhaps  be  nnneoe 
to  tie  the  vessel  first  exposed ;  but  it  will  be  more  prode 
leave  the  ligature  (which  has  been  already  passed)  under 
be  tied  on  the  first  symptom  of  returning  pulsation  h 
tumour.  These  anatomical  anomalies  are  so  rare  as  1 
merely  surgical  curiosities  ;  still  they  should  be  borne  in  i 
It  more  frequently  occurs  that  the  circulation  througl 
aneurism,  temporarily  abolished  by  the  ligature,  returns  in 
hours  or  days,  and  continues  to  increase  till  it  reachi 
previous  force,  and  the  disease  runs  its  course  appu 
unaflfected  by  the  operation.*  This  accident  must  be  due< 
preternatural  activity  of  the  collateral  circulation  ;  and  it  i 
which  it  is  difficult  to  meet  with  appropriate  treatment.  I 
first  place,  it  seems  reasonable  that  nothing  should  be 
until  the  limb  appears  beyond  the  risk  of  gangrene,  and 
the  pulsation  is  plainly  permanent ;  and  this  cannot  be  n 
be  the  case  until  the  tumour  has  been  pulsating  very  disti 
for  some  months,  and  the  pulsation  shows  no  tendency  to  t 

*  The  t^mporart/  return  of  puleation  i»  not  eo  uncommon.  Porta  rmni 
this  bead :  '  Out  of  448  cases  of  aneurism  and  aneurismal  varix  cnred  1 
Ihmterinn  oporntion,  there  was  in  twenty-five  canes  a  relapse;  that  is  to 
manifest  reappearance  of  pulsation  in  the  tumour;  but  the  pulsatia 
toniporary«  la.«tin^  from  a  few  weeks  to  some  months,  and  then  diaappi 
The  ca«?,  however,  above  related  of  Miloni,  and  the  two  published  caiet 
the  care  of  Cooper  and  Iloux,  show  that  even  in  the  thigh  the  anait 
may  enlnrjro  to  such  a  point  as  to  annul  the  action  of  the  ligature.  Sud 
n  IV  fortunately  most  rare.  Relapse  would  occur  much  more  freqnentlj ; 
n(>(>k  and  elbow,  where  the  ana<«tomose8  are  naturally  so  ample  and  direct 
it  not  that  the  aneurism,  however  small,  already  contains  some  clot;  ai 
blood,  directly  on  the  application  of  the  ligature,  being  reduced  for  aom 
to  the  minimum  of  movement  in  the  trimk  operated  on,  ceases  dunn 
tiino  to  feed  the  tumour  and  the  aneurismal  artery,  so  allowing  the  obliti 
of  both  by  fresh  clot '  (op.  cit.  p.  SS.'i).  The  three  cases  referred  to  ti 
found  in  Porta,  p.  .S78 :  Jin't.  and  For,  Med.  liev.  vol.  vi.  p.  07;  BoOe 
Ji(i/of/na,  an.  xiii.  series  2,  vol.  xi.  p.  185.  Another  case,  which  ilhistrat 
return  of  circulation  after  ligature,  occurred  in  Mr.  Stanley's  practice.  K 
the  posterior  tibial  arterj-  low  down  in  the  leg  for  wound,  using  two  Iig 
at  some  distance  from  the  opening.  Haemorrhage  continued ;  and  h 
to  ])lftce  ollifr  threads  closer  to  the  hole  in  the  artery  (Ormerody  C 
(  olUciiunfi,  p.  151). 
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I  ahoald  always  be  borne  in  mind  that  a  slight  nndulatory  pul- 
rtion  in  an  aneurism  on  the  second  or  third  day  after  ligature 
a  very  usual  phenomenon,  and  so  far  from  being  of  evil 
Ignry,  is  considered  by  many  authors  to  be  a  favourable  sign, 
idering  it  more  probable  that  laminated  clot  will  form.  It  is 
Runed  that,  previous  to  the  original  operation,  compression  of 
)  artery  above  the  tumour  has  either  been  tried  and  failed, 
was  contra-indicated.  Hence  it  will  be  probably  useless 
xecur  to  that  method.  Direct  pressure,  or  genuflexion  or 
eible  flexion  of  the  elbow,  if  the  aneurism  be  in  the  forearm, 
ii  appropriate  bandaging  of  the  limb,  will  of  course  be  tried. 
ben  these  measures  fail,  two  courses  are  open — either  to  tie 
»  artery  lower  down,  between  the  ligature  and  the  aneurism, 
to  i^erform  the  old  operation  of  opening  the  sac  and  tying  the 
bery  as  it  enters  and  leaves  it.  As  a  general  rule,  the  former 
iihod  will  be  preferable  in  the  lower  extremity,  the  latter  in 
e  upper.  Or  if  the  surgeon  has  suflicient  confidence  in  such 
naores,  he  may  resort  to  galvano-puncture,  or  to  the  injection 
perchloride  of  iron  (see  below  the  sections  which  treat  of  these 
sQiods  of  curing  aneurism).  The  ligature  of  the  main  trank 
wre  the  original  seat  of  operation  has  been  tried,  but  it 
ipears  to  lie  contra-indicated  both  by  theory  and  pra<5tice.* 
The  recurrence  of  aneurism  is,  however,  usually  observed  at  a 
tor  period,  after  the  persistence  of  the  apparent  cure  for  weeks 
r  months.  This  was  the  case  with  a  patient  of  Mr.  Spence,  of 
idinburgh,  in  whom  the  aneurism  was  afterwards  cured  by 
enuflezion.  The  case  will  be  found  quoted  lower  down.  It 
oes  not  appear  that  the  cure  was  ever  a  sound  one  after  the 
gature  ;  and  the  pulsation  in  the  aneurism  was  never  abolished, 
iongh  on  the  patient's  first  discharge  it  had  been  reduced  to  a 
ne  which  was  thought  not  to  bo  more  extensive  than  that  of 
be  popHteal  on  the  other  side.  Cases  such  as  this  fail  frt»m 
be  faulty  formation  of  the  clot.  The  sac  is  filled,  not  with 
uninated  coagulum,  but  in  part,  at  least,  wnth  mere  soft  clots ; 
nd  these  clots  in  the  course  of  time  soften  and  yield  to  the 
orce  of  the  circulation,  or  pass  into  its  current.  When  this 
B  the  case,  the  affair  becomes  even  more  grave  than  when  the 
recurs  from  the  causes  mentioned  in  the  last  paragraph, 


•  A»  to  the  throe  cases  mentioned  in  the  previous  note: — in  Sir  Astley 
Coopers  case  the  artery  was  tied  close  above  the  sac  successfully :  in  Porta's 
case  the  external  iliac  was  tied ;  but  the  patient  died  of  the  opemtion :  in 
Boax'a  case  no  treatment  seems  to  have  been  adopted. 
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since  the  t«x)  rapid  development  of  the  collaterals  If,  after  aD| 
nither  a  phenomenon  of  over  vitality  than  otherwise ;  while,  (m 
the  contrary,  this  indisposition  of  the  blood  to  form  laminataj 
coa^ula  under  the  usual  conditions,  appears  to  testify  to  warn 
profound  alteration  in  the  vital  fluid  itself.      The  prognooi 
therefore,  will  be  worse  than  in  the  latter  case ;  but  the  toA. 
ment  must  be  the  same,  since  no  more  radical  measures  are  4 
luind  except  amputation  ;  and  to  this  no  judicious  surgeon  w3| 
have  recourse  until  he  is  clearly  certain  that  no  other  course  if 
open.   When,  however,  the  ligature  has  certainly  failed,  and  thi 
case  seems  otherwise  hoj>eles8,  no  good  can  be  expected  firaa 
delaying  amputation. 

Such  are  the  causes  of  failure,  and  the  methods,  at  the  beri 
very  uncertain  of  success,  by  which  they  may  be  met.  But  a 
the  $jri*eat  majority  of  cases  in  which  the  patient  survives  ikij 
operation,  matters  progress  quite  otherwise.  The  ligature,  ftfM 
a  certain  length  of  time  (which  varies,  generally  between  abo4 
ten  days  and  a  month,  according  to  the  size  of  the  vessel,  tk| 
neatness  with  which  it  has  been  separated  from  contiguous  paiti|j 
and  the  rapidity  of  vital  changes  in  the  patient  operated  ou),ciilii 
through  the  artt»ry,  and  comes  away  with  the  discharge.  Hi 
wound  then  heals,  the  divided  ends  of  the  artery  reunite,  andfhi 
whole  of  the  obliterated  portion  of  the  vessel  degenerates  intoi 
iibrous  cord.  The  tximour,  at  the  same  time,  consolidates  man 
or  lt.»ss  rapiJly ;  the  undxilating  movement,  which  was  peroep- 
tiule  in  it  at  tirst,  disappearing  as  the  deposition  of  laminated 
coai^niluni  advances,  until  at  length  the  whole  is  consolidated, 
and  then  befcius  to  shrink.  Finally,  as  after  the  spontaneooi 
cure,  a  small  hard  tumour  remains,  like  a  walnut,  which,  if  cut 
into,  displays  a  structure  something  like  that  of  an  onion. 
With  the  exception  of  the  obliteration  of  tho  artery  at  theie 
two  points  ilV)r  the  persistence  of  circulation  through  or  pastthe 
aiiourisui  is  rare),  and  the  consequent  development  of  coUaterahi 
everythiutr  in  the  limb  is  natural.  In  other  cases,  the  weakneM 
ami  the  faults  of  nutrition,  which  always  attend  at  first  upon 
the  H;:ifature  of  the  main  trunk  of  a  limb,  persist,  and  occaaion 
atrophy  of  the  musclt»s,  fatty  degeneration,  &c. 

Havinj^  discussed  the  mode  of  action  and  the  effects  of  a 
liL,^aturo  applied  to  the  main  art(Tv  of  a  limb  above  the  sac  of 
an  aneurism,  as  Hunter  directed,  it  is  perhaps  necessary  for 
me  to  express  an  opinion  as  to  the  cases  in  which  this  plan 
is  indicated.     The  best  formula',  I  think,  would  be  as  follows: 
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indicated  whenever  the  aneurism  (which  must  alwajs 
to  be  in  an  active  condition,  and  advancing,  or 
g  to  advance)  is  situated  npon  an  artery  inaccessible 
but  which  will  allow  a  ligature  to  be  put  round 
excessive  danger,  and  with  a  sufficient  space  between 
tied  and  the  tumour.     Of  these  conditions  the  iliac 
id  arteries  furnish  the  best  examples. 
n  in  an  aneurism  differently  situated,  the  patient,  from 
tability,  drunkenness,  or  anj  other  cause,  is  intolerant 
$  gradual  methods,  such  as  pressure,  genuflexion,  &c.* 
I^n  these  methods  have  been  tried  and  failed, 
tou  an  aneurism  has  burst  into  one  of  the  internal  cavities 
bcidy,  «,j.  a  popliteal  aneurism  into  tlie  knee-joint. 

T  intereeting  example  of  cure  by  ligature  of  the  femoral,  even  after 
lbi«  c«>inpUcttliim,  ibe  render  is  referred  to  a  case  wLicli  occunpfd  at 
mx  Uiwphtd^  utider  tlte  care  of  Mr.  Moore,  aud  wliich  will  be  fuund 
the  British  Jftdiml  Journal,  18*39,  p,  480. 

the  rapture  has  taken  pbice  subcutaneously,  Lmpu- 
the  ligature  is  generally  indicated  ;  still,  in  some  of  the 
e  caseSj  it  may  be  possible  to  obtain  a  cure  by  com- 
but  the  attempt  should  not  be  too  long  persisted  in  ; 
the  sj'mptoms  are  urgent,  or  if  gangrene  have  coni- 
amputation  is  the  only  resource. t 
ml  aneurism  does  not  absolutely  contra- indicate  the 
L,  although  it  is  a  most  powerful  motive  for  avoiding  it 
IB  believed  necessary  for  the  immediate  preservation  of 

intolerance  niast  not,  however,   be  too  hustilj  admitted.     Alnxost 
of  ordinary  good  aense,  and  even  of  less  than  ordinary  resolution 
itirdf  by  the  gradual  and  tranetent  use  of  di^^tal  pre.«)fiure  iirst^  ami 
I  of  imtrument^  afterwitrds,  to  bear  the  iimouni  and  duratioa  of 
^ich  ia  pequiaite. 

il>j«H!t  of  rupture  of  aneurism  has  been  referred  to  ftb«ive  (p.  427), 

'  Samttel  CcK>per  in  Med.'Chir.  Trans.  voL  xvi,,  will  lepuy  perusal* 

out  thftt  the  pain  h  not  Always  severe,  that  the  «ha|»e  gf  the  tnmour 

much  Altered,  and  that,  beyond  a  little  purple  discoljration,  no 

may  be  noticed*     In  these  cases  he  in  inclined  to  lay 

iipOQ  the  per&ietf  nee  of  bruit,  couibined  with  the  absence  or  gniduftl 

ca  of  puUation,  and  a  j^ndden  fall  in  the  temperature  of  the  limb. 

[*»  paper,  in   Ouy*g  Ilo4^UtU  Report^  «^rd  &eries»  vnL  vi.,  contains 

\  nurm  in  which  the  bac  of  a  popliteal  Jineunsm  burst,  and  of  the 

i«  tnMtntent     In  2  no  treatment  wai^  adopttnl ;  in  1  of  these  the 

esitmaUyf  but  the  patient  survived  the  bleeding  And  recovered, 

ioo  WAA  used  ;  which  succeeded  in  "2  ca^^s*     In  10  the  femon;! 

10  recovered  without,  and  2  after,  amputation ;  4  died — 3  of 

iJler  nmpatatioQ  on  account  of  suppuration  of  tho  sac, 
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life.  Dr.  Crisp  (op.  cit.  p.  189)  says  that  several  cases  are  re- 
corded where  persons  with  aneurism  of  the  thoracic  aorta  hava 
survived  the  operation.  But,  in  one  celebrated  case>  the  patient 
died  on  the  table,  from  rupture  of  an  internal  aneurism,  jml 
as  the  operation  was  being  begun.  This  accident  would  novr 
probably  have  been  avoided  by  the  quietness  and  absence  d 
agitation  produced  by  ansesthesia. 

Cantra-indicatians  to  ligature, — The  late  Mr.  Aston  Keyliai 
declared  that,  in  his  opinion,  ^the  only  circumstance  that  on^ 
to  deter  a  surgeon  from  putting  a  ligature  around  any  arteiyii 
the  human  body  (not  excepting  the  aorta)  is,  the  uniform  cesa- 
tion  of  circulation  in  the  parts  below  the  ligature.'*  But  if  we 
regard  the  preservation  of  the  patient's  life  as  the  ultimate  end 
of  all  operations,  we  must  surely  allow  that  any  proceeding 
which  is  uniformly  followed  by  death  is  unjustifiable,  by  what-' 
ever  cause  or  causes  death  may  have  been  produced ;  and,''8till^ 
more  clearly  so,  if  the  disease  for  which  the  operation  has  beai 
undertsiken  has  been  known  to  be  cured  by  other  means.  IV' 
both  these  objections  the  operations  for  securing  the  aorta  and^ 
innominate  artery  are  fairly  liable.  On  the  first  head,  it  may 
indeed  be  urged  that  the  number  of  cases  of  ligature  is  as  jet 
insuificient  to  allow  of  our  asserting  that  these  operations  are 
unifonuly  fatal.  This  is  a  point  which  must  be  left  to  the 
judgment  of  those  who  may  be  called  upon  to  decide  on  the 
treatment  of  a  case  of  this  nature;  but  on  the  second  head 
tlh^re  is  no  doubt.  Aneurisms  at  the  root  of  the  neck  and  in 
tlio  belly  have  often  yielded  to  medical  treatment  or  undergone 
spontaneous  cure,  while  they  have  as  yet  never  been  cured  hj 
operation,  except  in  one  instance  of  traumatic  aneurism,  for 
which  the  innominate  was  tied.  So  that,  if  ligature  be  used  at 
all  in  these  aneurisms,  it  should  only  be  as  a  last  resort,  when 
they  have  burst  or  are  on  the  point  of  bursting,  or  when  they 
are  increasing  under  the  best  medical  treatment  which  can  be 
procured.t  A;::^ain,  the  ligature  should  never  be  applied  to  any 
artery  which  is  so  situated  as  to  admit  of  compression,  unless 

*  Mvd.-Chir.  TratiA.  vol.  xiii.  p.  H. 

t  Jn  jf*uch  a  case  n-^  the  one  in  wliich  Sir  A.  Cooper  tied  the  aorta,  yiz.  when 
the  ftiiourism  liatl  np^^ned  externally,  wo  niav  allow  that  the  operation  waa  the 
only  ronn»ivalile  means  of  giving  the  patient  a  chance  for  his  life,  and  «ti 
equitUy  crcditahlo  to  the  holdnesn  and  dexterity  of  the  surgeon.  If  it  ba 
<>l)jorted  tlint  the  rules  laid  down  in  the  text  would  prevent  operations  in  the 
root  of  the  neck  alto«rether,  since,  unless  the  artery  is  tied  early,  it  will  be  out 
of  reach — I  would  reply,  that  this  ar^runient  would  show  the  ligature  of  ths 
innominate  to  be  an  unjustitiable  proceeding;  for  in  an  early  stage  of  aneuiiiiB 
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Bat  treatment  has  been  tried  and  failed^  or  is  contra-indicated 
^•ome  peculiarity  in  the  case.     Nor  should  the  ligature  be  used 
\  of  recent  traumatic  aneurism,  particularly  when  caused 
r  fracture,  without  a  previous  trial  of  the  resources  of  nature, 
by  such  means  as  rest,  position,  careful  bandaging,  and 
direct  and  indirect.     Such  cases,  as  we  shall  see,  are 
rly  likely  to  undergo  spontaneous  cure.     Nor  should  the 
fttore  be  used  if  the  heart  or  a  great  part  of  the  arterial 
is  diseased.     In  such  cases  digital  compression  is  the 
i  appropriate  and  safest  treatment, 

ACUPBESSUEE  AND  TEMPORARY  LiGATURE. 

,  This  seems  the  most  appropriate  place  to  notice  the  proposals 
Ueh  haye  been  made  to  treat  aneurism  by  the  temporary  appli- 
fion  of  compression  to  the  trunk  of  the  vessel  affected.  These 
loposals,  it  is  true,  have  not  hitherto  come  to  much  ^  but  since 
r  J.  Simpson's  suggestion  of  acupressure  has  been  so  generally 
opted,  compression  of  the  trunk  in  this  way  has  occasionally 
on  soccessful,  and  this  has  led  to  a  revival  iu  other  forms  of 
0  temporary  ligature,  which  proved  unsuccessful  in  the  hands 
^Scarpa,  Clive,  Sir  P.  Crampton,  and  the  other  surgeons  men- 
ded by  Mr.  South  (Trans,  of  Chelius*  System  of  Suryery^  vol.  ii. 
kr218,  222). 

[a  incoesEful  inatance  of  the  application  of  acupressure  to  the  cure  of  a  small 
■■utic  aneurism  in  the  ham  (probably  foimed  on  one  of  the  sural  arteries; 
lirfoxed  to  by  Mr.  H.  Lee,  in  the  *SY.  Georpe^s  Hosjntal  Reports,  vol.  iii.  p.  33. 
■  Cheevers  has  recorded  in  the  Boston  Med,  Journ.  Oct  17,  \ii^7,  a  case  iu 
pdi  ha  applied  acupressure  successfully  to  the  femoral  artery  in  popliteal 
Inum ;  but  the  case  was  not  cured  in  any  shorter  time  than  it  would  have 
Ifebj  ligmture,  and  the  patient  seems  to  have  run  just  as  much  risk — the 
ikij  having  been  freely  exposed,  and  apparently  somewhat  rou^^hly  handled. 
hoU  Porter  treated  a  case  of  subclavian  aneurism  unsuccessfully  by  acupres- 
H  of  the  axillary  on  the  distal  side  of  the  tumour.  The  man  died  not  ver}- 
^■fterwarda,  and  the  vessel  was  found  not  completely  occluded,  but  narrowed. 
IM&I  Quarterly  Journal,  Nov.  1807. 

Numerous  contrivances  for  the  temporary  occlusion  of  divided 

exposed  arteries  have  been  introduced. 

)lM  of  the  neatest  appears  to  be  that  recommended  by  Dr.  G.  II.  Porter,*  which 


Am  loot  of  the  neck,  the  patient  has  some  chance  of  spontaneous  cure,  and  a 
d  cfaftDoe  of  surviving  a  tolerably  long  period,  while  aft«r  the  operation  hi:i 
will,  in  all  probability,  be  reckoned  by  hours. 

'  DMm  Quarterly  Journal,  1808.  This  instrument  was  used  for  temporary 
igitioo  of  the  abdominal  aorta  by  Dr.  AV.  Stakes,  jun.  See  the  same  Joumd 
Aug. 
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bears  some  resemblance  to  an  instrument  devised  by  Sir  P.  Crampton  and  desaM 
in  the  passagrc  of  South *s  Cheliua,  above  referred  to,  except  that  the  agent  of  ooa* 
pression  is  silver  wire.  This  is  passed  under  the  artery  with  an  aneurism' 
and  is  attached  to  a  small  frame  made  of  bent  wire,  and  provided  with  it 
The  wire  is  drawn  through  the  ring  tight  enough  to  atop  the  circulatioii, 
is  then  fixed  by  twisting  it  round  the  ring.     When  the  desired  effect  has  1 
produced,  it  can  be  at  once  removed.* 

Further  experience,  however,  is  necessarj  to  show  wheiltfi 
these  plans  have  any  real  superiority  over  the  ligature  usedii 
the  ordinary  way. 

Brasdor's  operation  will  be  discussed  along  with  the  treatma 
of  aneurism  in  the  neck,wh3re  it  is  chiefly,  if  not  solely,  emplojei 

Treatment  by  Insteumental  Compbession^. 

The  treatment  of  aneurism  by  compression  is  a  practice 
almost  as  old  a  date  as  that  by  ligature  ;t  but,  like  it,  had  fidla 
out  of  use  from  certain  imperfections  in  its  details,  until  it 
taken  up  again,  improved,  and  fitted  for  practical  use  by  modal 
surgeons.  The  old  treatment  consisted  in  the  application 
continuous  pressure  either  to  the  sac,  to  the  artery  above  it^  od 
to  both ;  and  the  cause  of  its  frequent  failure,  or  rather  of  fta^ 
gi*eat  rarity  of  its  success  in  the  hands  of  the  ancient  surgeoD^' 
arose  from  their  ignorance  of  the  natural  process,  as  we  hai» 
above  attempted  to  describe  it,  which  effects  the  cure  of  aneur- 
isms. Not  being  aware  that  the  deposition  of  laminated  cM^ 
when  once  begun,  would  go  on,  under  favourable  circumstancei^ 
to  the  entire  obliteration  of  the  sac  in  almost  every  case,  ui 
that,  for  the  commencement  of  that  coagulation,  only  a  mod0- 
rate  check  to  the  circulation  would  suffice,  they  always  aimed 
at  suppressing  the  circulation  through  the  aneurism  altogether^ 

*  For  otlier  metliods  of  making  temporary  compression  on  exposed  arteria^ 
spe  the  authorities  quoted  in  the  Biennial  Retrospect  of  the  Kew  Sjfi.  Sml 
18»37-8,  p.  214. 

t  Iloister  is  said  to  have  been  the  earliest  author  who  recommended  pnamm 
in  the  cure  of  Aneurism,  and  Guattani  the  first  surgeon  who  used  it  witi 
success ;  but  this  was  direct  pressure.     See  Bellingham,  On  Aneurism, 

X  It  may  be  interesting  to  recall  Ilunter's  case :  *  The  luieurism  waa  in  tti 
femoral  artery,  and  the  swelling  appeared  upon  the  anterior  part  of  the  ita^ 
A  little  alx^ve  the  middle,  extending  upwards  nearly  to  Poupart'a  ligamenl 
An  attempt  was  made,  by  compressing  the  artery  above  the  tumour  bjmtii 
of  an  instrument  somewhat  resembling  a  steel  truss,  to  give  the  blood  in  tli 
sac  a  chance  of  coagulating,  and  by  that  means  put  a  stop  to  the  piogw  < 
the  disease.  But,  from  the  pain  which  it  occasioned,  every  attempt  to  make 
permanent  compression  on  the  artery  proved  inefiectuaL'    He  then  proowda  1 
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[  and  if  possible  bringing  the  sides  of  the  sac  into  contact.     It 

[  -was  therefore  necessary,  in  their  opinion,  to  use  such  an  amount 

of  pressure  as  could  hardly  be  tolerated  by  any  one  of  ordinary 

■ensitiTeness,  and  which,  even  if  borne  by  the  patient,  was 

pretty  sure  to  produce  sloughing.     It  was  from  a  similar  ignor- 

asee  of  the  curative  powers  of  nature,  and  of  the  ease  with 

'which  the  nice  balance  between  the  force  of  the  circulation  and 

tiie  reaction  of  the  arterial  walls  may  be  restored,  that  the 

Himterian  operation,  which  had  been  recommended  by  the 

-  €beek  and  Arabian  writers  (whether  practised  or  not,  is  another 

qoestion),  fell  out  of  notice  till  that  great  surgeon  re-invented 

it    Thus,  in  reading  accounts  of  Guattani's  cases,  and  of  others 

in  which  the  old  surgeons  attempted  to  cure  aneurism  by  com- 

pvession,  we  are  at  once  struck  by  the  fact,  that  the  pressure  was 

always  either  too  severe  or  applied  to  the  wrong  part,  and  often 

VjtL    For  as  they  thought  that  the  principal  point  was  to  ex- 

dnde  the  blood  from  the  sac,  of  course  the  chief  means  of  doing 

10  was  to  empty  the  sac  by  direct  pressui'e.     When  this  was 

impossible,  the  next  thing  was  to  compress  the  artery  above  so 

frndy  that  no  blood  could  pass.     The  modern  system  of  gradual 

and  partial  compression,*  is  entirely  diflFerent  in  principle,  and 

ii  a  strict  imitation  of  the  process  of  spontaneous  cure.     We 

have  seen  that  when  an  aneurism  is  cured  spontaneously,  it  is 

in  consequence  of  the  circulation  having  received  some  partial 

check,  by  which  laminated  coagulum  is  deposited  within  the  sac. 

Jnst  so  in  the  cure  of  aneurism  by  this  method  of  compression. 

It  is  merely  necessary  to  lessen  the  force  of  the  circulation 

through  the  aneurism  during  sone  considerable  part  of  each  day, 

and  then  usually  in  a  few  days,  but  sometimes  not  till  the  end 

of  several  weeks,  it  will  be  noticed  that  the  oedema  and  venous 

congestion  have  quickly  subsided,  and  that  pulsation  is  dimin- 

iahing  in  the  tumour,  that  its  contents  are  more  solid  (which 

may  be  known  by  its  varying  less  in  size  according  as  the  blood 

is  shut  ofiF  or  let  in  from  the  artery  when  the  finger  is  pressed 

describe  the  progress  of  the  case,  the  aneurism  undergoing  a  spontaneous  cure. 
(HuDter*8  WorkMj  vol.  iii.  p.  002.)  The  pressure  appears  to  have  been  applied 
too  strongly,  too  constantly,  and  too  much  in  one  place.  Yet  Hunter  wa8 
fully  aware  that  the  cure  of  aneurism  was  quite  compatible  with  the  persistence 
dt  circulation.  Aluch  more  would  surgeons  who  thought  it  necessary  altogether 
to  abolish  the  circulation  fall  into  such  errors. 

•  The  other  and  still  more  modem  method  of  total  comprewiion  durinjr  a 
few  hours  under  chloroform  will  be  spoken  of  afterwards.  It  was  of  course 
impracticBble  before  the  introduction  of  aniestbetics. 
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on  it),  and  that  the  anastomosing  branches  are  increasing  floi 
to  be  felt  pulsating.     When  these  signs  are  present,  we  mayl 
pretty  sure  that  the  cure  of  the  aneurism  is  not  far  distant. 
It  would  be  wrong  to  pass  over  in  silence  the  history  of  1 
method,  although  the  length  to  which  this  essay  ne 
extends  prevents  me  from  saying  more  than  a  very  few  wo 
on  the  part  played  by  the  Irish  surgeons  in  introducing 
treatment  of  aneurism  by  compression,  and  on  the  grat 
success  which  has  attended  that  treatment. 

It  has  been  uoticed  above  that  Huiiter  treated  a  case  of  femoral  aneuriml 
compression  on  the    artery    between   tbe    tumour    and    the  heart  (in 
pressure)  ;  and  the  same  plan  was  adopted  by  Sir  W.  Blizard,*  and  is  sU 
advocated  by  Mr.  Freer  j  t  but  the  latter  surgeon,  and  probably  all  who  ] 
ceded  those  of  the  Irish  school,  unless  Hunter  be  an  exception,  thought  i 
pressure  was  to  act  by  obliterating  the  artery.    The  pain  was  veiy  great|  \ 
consequence  of  the  assumed  necessity  of  making  very  firm  pressure  alwaji  { 
the  same  spot ;  nevertheless,  some  few  cures  were  obtuned  under  the  care  i 
I'elletan  (or  Echard),  Dubois,  Dupuytren,  Boyer,  and  Albers,  and  are  qm 
in  Dr.  Bellingham*s  work  ;  but  these  cases  of  success  were  balanced  by  faila 
which,  according  to  Dr.  Dellingham,  were  '  still  more  numerous ;  *  and 
treatment  was  so  painful  and  so  uncertain,  that  it  seemed  likely  to  fall  i 
complete  discredit,  until  Mr.  Todd  of  Dublin  recommended  the  use  of  1 
plan  as  an  adjuvant  to  the  Ilunterian  operation;   his  object  being,  by 
liminary  pressure  on  the  tiunk  of  the  femoral,  to  cause  the  dilatation  of  I 
collateral  branches,  and  so  to  lessen  the  risk  of  gangrene.     For  this  purponl 
made  use  of  the  instrument  originally  invented  by  Heister ;  but  no 
results  followed  from  this  prActice4  which  was  adopted  by  some  suigeoM  J 
Dublin  and  decried  by  othei*s,  but  regarded  by  all  merely  as  an  acoeasoiy  ( 
the  ligature,  until  the  accidental  success  of  pressure  applied  in  the 
patient  of  Dr.  IJutton's  (Oct  3,  1842),  who  refused  to  submit  to  the  open 
shortly  followed  by  similar  success  on  a  patient  of  Mr.  Cusack's,  whose  1 
appeared  too  broken  to  enable  him  to  survive  the  ligature,  led  to  a 
appreciation  of  the  matter ;  and  the  striking  success  obtained  in  a  patient  i 
Dr.  Bellingham^s,  the  aneurism  being  cured  in  two  days,  drew  the  attention  I 
surgeons  in  other  countries  to  the  matter,  and  successful  cases  followed,  i 
only  at  Dublin,  but  also  at  University  College  Hospital  under  Mr.  Listen's  c 
and  in  other  parts  of  the  kingdom.     Still  the  great  majority  of  the  cases  i 
treated   in  Ireland;   and  it  is  to  the   Irish   surgeons,  and  especially  to  Dbl 
Bellingham,  that  the  profession  is  indebted  for  the  true  theory  of  this  i 
of  cure.     Their  success  in  the  application  of  the  treatment  has  also  been  mn 
greater  than  has  been  obtained  in  London.     In  Dr.  Bellingham*s  small  1 
very  valuable  work   on  Aneurism  §   (from  which   the  above   particulan 

•  Bellingham,  op.  cit.  p.  28,  t  On  Atteurism,  pp.  04  et  sqq. 

t  It  is  said,  however,  to  have  effected  a  cure  in  one  unpublished  oM^ 
(Tufnell,  On  the  Treatment  of  AneurUm  hy  Compres^fion,  p.  27.) 

§  Observations  on  Anew  i  in  and  its  Treaitncnt  ly  Compression,  Dublin,  1847. 
I  exclude  two  cases  in  which  galvauism  was  also  used,  and  one  of  which 
proved  fatal. 
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be  found  short  notes  of  twenty-live  case^  (most  of  tbt^m  trented 

dX  in  which  compressiou  waa  u^d,  and  which  included  aO  thut  bud 

i  up  to  that  date.     In  only  one  of  these  wo^  it  fonnd  uecessaiy  to 

^lo  iigatiuv  of  the  ftrterv,  iind  then  uot  on  account  of  the  failure  of  the 

JiixL  l>at  in  ob«^(^Dct«  to  th«  wishes  of  the  patient,  who  geems  to  have  j^j-ot 

bI  iitmeut,  though  it  appeared  on  the  point  of  succeeding^.     (See 

1  -rk.) 

my  I   English  eur^eons  hits  been  far  less  favourable.     In  the 

Ti  31,  iHtjiJ,  and  voL   L  18(30,  are  tii  be  found  aoine  valuable 

of  ihe  cases  which  bare  been  under  treatment  during^  late  veara  in 
f  ftirtsnixilit&n  and  provincial  hospitaU.     Of  the  seventy  case»  included  in 
»ii«t  report,  which  ia  believed  by  the  reporter,  Mr.   Ilutcbinaon,  to  be 
lly  accurate,  as  containing  all  the  caaes  which  had  been  under  treat- 
^  fartj*nx  weTe  popiiteaJ  aneuriam,   treated  by  pressure.     The   treatment 
ID  twenty-four  of  them.     Of  the  remaining  twt^nty-two,  in  whom 
I  arUvj  was  tied,  two  only  died  of  gangrene ;  while  of  ten  c&»es  in 
iImi  snery  was   tied  without   preliminary  compression,   three  died  of 
The  pt^'Hod  of  treatment  iu  the  succa^sful  cases  varied  from  siJtty 
to  t3)rht   months^  nineteen  daya  being  the   average  time.    The  large 
of  cases  in  which  pressure   failed  will  strike   the  reader.     It  is 
tJiat  St  was  due  to  the  novelty  of  the  method;  since  in  the  second 
which   cootttixia  tifty-nine  cases,  treated   either  by  ligature   or  corn- 
tie  Utl«r  f)]jui  aucoeeded  in  twenty- Jive  casea  out  of  thirty -nine. 
Nhi%  howereff  ahowA  a  far  lefu»  striking  aueceas  than  wskS  at  tirst  augured 
inatliod,  and  might  have  been  expected  from  the  experience  of  Insli 
It  is  possible  that  a  greater  proportion  of  cures  may  be  obtained 
I  become  more  acfiuainted  w^itb  the  method,  and  more  alive  to  the 
f  of  sitending  to  its  minuter  details.     Meanwhile  we  may  agree  with 
I'ft  remark  upon  the  above  report,  that  all  the  success  obtained 
I  b  clear  and  unbalanced  gain;  that  in  the  etudes  which  succeed^ 
Bt  ia^  with  no  appreciable  danger  to  his  life,  withdrawn  from  the  very 
ruk  of  the  Huntertan  operation,  and  iu  mo^t  of  thoae  that  fail  the 
I  of  that  o|tenition  are  diminished. 

be  ingtmments  required  for  the  compression  treatment  are, 
two  compressors,  and  a  weight  encased  in  leather.  I 
describe  the  methcjd  as  applied  to  the  cure  of  popliteal 
if  the  bracliial  or  subclavian  were  the  subject  of 
ion,  the  modiiications  would  be  easily  made.  The 
>r8  now  in  use  are  made  on  the  principle  of  exerting 
upon  a  small  space,  without  any  circular  constriction 
\  limb.  They  consist  of  a  plate  or  trough,  which  is  applied 
Flower  snrface  of  the  thigh  at  the  point  opfK;«site  to  the 
ff  and  a  pad  supported  on  this  plate  by  a  strong^  lever,  or 
and  movable  in  all  directions.  The  lever  stands  well 
from  the  thigh,  and  the  instrument  is  kept  in  position  by 
impresBion  which  it  exercises-  When  applied,  it  is  screwed 
upuu  the  artery  until  the  sensation  communicated  by  the 
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aneurism  to  the  hand  is  considerably  lessened,  say  diminii 
about  one-half;  and  is  left  so  until  the  patient  is  sennb 
inconvenience  from  it.  It  is  by  no  means  necessary  to 
pulsation  in  the  sac  altogether,  nay,  it  is  not  clear  that  this  i 
dites  the  cure,  unless  it  can  be  maintained  long  enough  to 
the  disease  at  once — ^but  for  this  purpose  prolonged  anail 
is  usually  required.  Patients  of  quiet  temi>erament  andx 
blunt  sensibility  can  often  tolerate  for  a  time  the  degi 
pressure  necessary  to  stop  the  circulation ;  but  it  will  gen 
be  found  that  even  in  them  it  produces  injurious  conseqn 
either  because  the  pressure  acts  on  the  vein  as  well  f 
artery  and  so  causes  oedema  of  the  foot,  or  because  the : 
become  involved,  or  perhaps  because  the  sac  (which  of 
shrinks  when  most  of  the  blood  has  passed  out  of  it)  be 
too  violently  distended  on  the  withdrawal  of  the  pressure, 
the  process  of  coagulation  is  interrupted.  It  is  better,  tl 
commence  with  very  mild  pressure,  to  change  the  place 
application  frequently,  and  to  give  the  patient  such  inter 
complete  repose  as  may  refresh  his  spirits  and  procQi 
good  sleep.  The  management  of  the  compressor  should 
trusted  to  some  one  who  knows  the  course  of  the  artery,  a 
judge  of  the  direction  in  which  pressure  should  be  applied  i 
command  it.  The  course  of  the  artery  can  be  indicated  bj 
drawn  down  the  limb  with  caustic,  and  any  intelligent  pat 
nurse  soon  learns  where  to  apply  the  pad ;  but  the  applioa 
pressure  in  the  right  direction  is  more  difficult.*  Wh' 
patient  has  got  tired  of  the  sensation  caused  by  the  pad 
compressor,  he  can  lay  the  weight  upon  the  femoral  artei} 

*  Want  of  space  forbids  a  complete  account  of  the  various  kinds 
pressors  which  have  been  invented  for  the  treatment  of  popliteal  ai 
forms  of  aneurism.  Perhaps  the  best  form,  as  obtaining  the  requisil 
of  pressure  with  the  least  danger  of  producing  a  slough,  and  beioj 
same  time,  least  liable  to  slip,  is  Dr.  Carte's  apparatua,  in  which 
carrying  the  pad  is  attached  to  the  lever  by  means  of  india-rubber  bi 
is  movable  in  all  directions  on  a  ball-and-socket  joint.  It  is  veiT  c 
however,  to  have  several  instruments  at  hand,  and  to  vary  the  point  of 
The  weight  in  the  groin  may  be  suspended  by  means  of  a  string  or  n 
just  to  produce  the  necessary  pressure  without  fatiguing  the  patient  by  1 
in  his  hand.  Mr.  Hart  has  contrived  a  plan  by  which  the  exact  a 
pressure  exercised  is  registered  upon  the  compressor.  Thia  may  be 
preventing  an  excess  of  force  from  being  unadvisedly  employed.  Mud 
information  on  these  and  other  points  connected  with  instrumental  oo 
will  be  found  in  Tufhell's  work  oo  the  subject*  See  also  the  esaa^  on 

IirSTBUMENIS. 
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ang  it  for  a  few  mimiteft  occasionally ;  or  very  often 
it  prefers  stopping  the  piilse  by  the  pressure  of  tJie 
US  combining  digital  with  instrumental  compression. 
JKieraJ  treatment  daring  compression  is  a  point  on 
lie  Tariety  of  opinion  exists*  Some  surgeons,  even  in 
It  day,  when  stimnlation  is  so  much  in  vogue,  prefer 
he  depleting  plan,  although  not  to  the  extent  recom- 
lid  practised  by  Valsalva ;  but  the  majority  consider 
^i^^ntages,  if  any,  derivable  from  this  course,  do  not 
►  difficulties  which  the  restlessness,  discomfort,  and 
i  occasions  to  the  patient,  throw  in  the  way  of  the 
!•  I  have  seen  the  depleting  plan  tried  once,  but  it 
aite  inefficient,  and  the  case  was  the  most  protracted 
Ompression  which  I  ever  heard  of;  while,  on  the  other 
nfficient  diet  with  a  moderate  allowance  of  stimulants, 
ient  has  been  accustomed  to  them,  appears  not  to  re- 
Ittre,  and  certainly  renders  him  more  disposed  to  submit 
pme  surgeons,  acting  on  the  idea  thrown  out  by  Dr. 
Be  p.  486),  prefer  to  feed  the  patient  on  a  diet  almost 
jr  of  meat,  beliei-ing  that  the  blood  is  thus  made  richer 
^  and  more  prone  to  coagulation.  Opium  is  sometimes 
'  to  procure  sleep;  but  if  the  patient  be  not  of  an 
^disposition,  and  the  pressure  has  been  commenced 
I  can  generally  sleep  quite  well  when  the  instruments 
rawn ;  and  c^se^  occur  occasionally  where  the  patient 
undisturbed  even  while  the  compressor  is  applied, 
ire  two  main  theories  as  to  the  best  method  of  making 
bn  in  the  cure  of  aneurism.  The  one  adopted  by  the 
irgeons,  as  above  referred  to,  is,  that  a  slow  current 
he  sac,  is,  if  not  necessary,  yet  desirable,  in  order  to 
it  of  laminated  fibrine ;  and  that  for  this  purpose  the 
ion  ought  not  to  be  applied  to  the  artery  tightly 
1^  stop  the  circulation.  Consequently  this  plan  in- 
ather  protracted  treatment.* 

|e  ff^dred  for  the  siiooeM  of  tiie  trentttient  by  gmdufi]  compretsiQii 
l%mbly.  In  26  flucceasful  caAes,  reported  in  the  MttltCttl  Timen  tmd 
tioae  varied  from  CO  hours  to  8  iDonths,  the  averapre  being  IB  dny*. 
the  protmcted  cflM^s,  the  cause  of  delay  has  bei^ii  the  inefficient 
^  the  tteatmeDt  bas  been  carried  out*  ThuB  in  the  case  of  a 
MO  who  WHS  under  Mr.  Prescott  Hewett's  care  in  St.  George*a 
aocoant  of  popliteal  aneurism,  some  years  ago,  the  disease  remained 
Bolmthftandin^  the  eou^tant  appli cation  of  pressure  for  monlbfl^ 
ll»d  ID  a  few  days  after  her  transference  to  the  care  of  a  different 
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The  other  theory  is,  that  if  the  blood  can  be  completely 
rested  iu  the  sac  by  compression  stopping  the  circulation 
lutely  for  some  hours,  the  soft  eoagulum  which  is  at  first  f< 
will  gi*adually  go  on  to  complete  induration  and  lami 
and  the  cure  will  be  thus  effected  much  more  speedily 
much  more  surely.     Experience  is  yet  needed  to  show 
the  slow  or  the  rapid  compression,  i.e.  the  partial  arrest  of 
circulation  for  a  considerable  time,  or  its  total  suppression 
shorter  period,  is  on  the  whole  the  best  treatment,  but  plenty 
facts  exist  to  prove  that  aneurism  may  be  cured  in  both 
The  total  suppression  of  the  current  in  the  aneurism  is 
accomplished  by  making  pressure  below  as  well  as  above 
aneurism ;  and  in  ordinary  cases  the  pressure  can  only  be 
by  keeping  the  patient  more  or  less  fully  under  the  influence 
chloroform.      Numerous  cases  are  now  on  record  in  which 
patient  has  been  kept  for  many  hours  under  chloroform  and^ 
cure  has  been  efiected.*    In  most  cases  it  is  true  that 
compression,  with  intermissions,  or  partial  instrumental 
pression,  have  been  previously  employed ;  but  this  has  not 
always  the  case. 

The  cases  to  which  the  method  by  total  compression 
most  applicable  are  those  of  aneurism  in  the  abdomen,  wlul 
digital  pressure  is  im])racticable,  and  instrumental  compresnfl 
so  painful  that  the  patient  must  be  narcotised  in  order  to  toleni 
it.  It  may  be  employed,  however,  in  any  aneurism;  and  ifl 
popliteal  aneurism  might  perhaps  be  tolerated  without  cUeiw 
form.  Here,  however,  the  milder  methods  have  been  so  sofr 
eessful  that  I  should  not  myself  be  disposed  to  recommend  il 
imder  ordinary  circumstances. 

nurse.  It  was  disttovcred  tbat  the  previous  attendant  had  been  id  the  habit  d 
allowinjjT  her  to  remove  the  instrument  and  walk  about  the  ward.  In  oAb 
case.s  however,  no  such  nepli^'ence  can  be  detected,  yet  the  cure  makei  M 
pro^n^As  for  a  considerable  time,  when  a  favourable  turn  suddenly  occurs,  ni 
llie  piitiont  recovera  rapidly.  It  seems  impossiblei  with  our  present  knowledge 
of  the  processes  which  jro  on  in  aneurismal  sacs,  to  explain  the  reasons  d 
these  uncertainties;  but  the  practical  inference  is,  that  as  long  as  the  tumours 
not  iucrea.«ii)p,  and  the  patient  is  not  suflfering  from  the  treatment,  it  k 
i-eosonnble  and  advisable  to  persevere. 

•  St^e  the  lUennial  Bvtrosjiect  of  the  Xeio  St/d.  Soc,  for  1805-6,  and  fcr 
1 8(J7-8.  The  longest  period  of  pressure  under  chloroform  seemo  to  have  b« 
]'2  hours  in  a  patient  under  Dr.  Mnputhers  care.  By  a  misprint  in  the  second  of 
the  above  cited  Retrmperi!*,  it  is  said  that  a  patient  was  kept  under  chloidbw 
for  \>7  hours — O.V  avos  the  lime. 
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iliaries  to  the  treatment  by  compression  may  be  songht 
Btion  of  the  limb  and  in  direct  pressure;  bnt  these 
is  most  not  be  insisted  on  if  they  appear  to  canse  dis- 
md  thoB  endanger  the  success  of  the  principal  agent  of 
eii't* 

r  Ciniselli  hue  written  on  the  use  of  direct  compression  in  the  treatment 
IMD,  in  the  Annali  UniversaU  di  Medicina,  1867,  voL  cxcix.  p.  351.  • 
ating  seyeral  cases  in  which  direct  pressure  was  used  as  an  auxiliary  to 
ms  with  apparent  henefit,  he  refers  to  two  in  which  it  was  the  only  agent 
le  was  a  case  of  popliteal  aneurism  under  the  care  of  Brunker,  related  in 
mi¥i  For,  Med.'Chir.  Hev,  Jan.  1840,  in  which  pulsation  ceased  after 
;  and  the  other  a  traumatic  aneurism  of  the  carotid  under  his  own 
irhich  the  pulsation  disappeared  after  ninety-seven  days.  The  agent 
!«asion  ia  both  cases,  was  a  large  piece  of  soft  sponge  tirmly  bandaged 
)  tmnoar,  and  wetted  once  a  day  to  give  it  the  required  elasticity. 

;n  compression  succeeds,  the  case  is  precisely  on  the 
x>ting  anatomically  as  when  the  disease  undergoes  the 
I  of  spontaneous  cure,  so  that  the  reader  may  be  referred 
t  lias  been  said  upon  that  head  in  a  previous  paragraph. 
lines  the  artery  becomes  thickened  and  contracted  where 
sssnre  was  applied,  and  it  is  possible  that  it  might  become 
sted;  but  changes  in  the  arterial  walls  are  of  rare 
snce^  and  take  place  probably  only  when  compression  has 
sxerci8(*d  more  vigorously  and  more  continuously  upon 
lot  fhan  is  either  usual  or  desirable.f  Usually  when  a 
i  examined  after  the  successful  use  of  compression,  the 
above  the  tumour  shows  no  trace  of  its  action  (Pig.  161). 
ixnonr  is  generally  quite  firm,  being  filled  with  laminated 
,fiin ;  but  sometimes  a  channel  is  seen,  through  which 
ition  has  gone  on  in  it.  All  this  will  be  seen  to  be 
*ai  with  the  spontaneous  cure.  Enlarged  anastomosing 
»  are  generally  discovered,  and  this  enlargement  is 
J  and  rightly  regarded  as  one  of  the  earliest  and  best 
Ofns  of  commencing  cure. 

i  core  of  aneurism  by  compression  does  not,  however, 
B  inTolve  the  obliteration  of  the  sac,  and  does  not,  there- 
Jways  involve  the  establishment  of  any  new  circulation. 
point   is   illustrated   by   a   preparation   in   St.    George's 


V  Sf/d.  Soc.  Biennial  lietronpect  for  18C7-8,  p.  200. 
Mifd.'Chir.  Trans,  vol.  xliv.  p.  180,  will  be  found  a  cflse  in  which  a 
aneurism  formed  spontaneously  at  the  part  where  pressure  had  been 
to  the  femoral  artery  many  months  before  the  cure  of  aneurism. 
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HoBpital  Museum  (Fig.  162),  in  which  a  popliteal 
preserved,  which  had  been  treated  bj  compression  of  the  la 
ai'terj  for  more  than  two  months.     The  sac  lies  betwasi 


Fie.  162. 


Fio.  161. 


^^^ 


Curo  of  popliteal  anourisin  by  pressnro. 
Tht»  art^Ty  n-mains  perrioua.  The 
8iio  is  Hcen  to  1)6  tillwl  with  lami- 
natJHl  coapulum.  The  asterisk  points 
to  the  in»n*e  spreading  over  the 
tuniuur.  (From  a  preparation  in  tho 
MiiMMim  of  St.  Georgo's  Hospital. 
Series  vi.  Xo.  121.) 


Tho  femoral  and  popliteal 
a  patient  who  died  aboat  e 
months  after  the  apparent  cw 
aneurism  by  pressure.  The 
had  become  stationary,  and  ha 
him  no  further  trouble.  Tlie  < 
of  the  artery  out  of  the  aM 
tumour  is  seen  just  below  th 
a.  The  artery  itself  is  pexftc! 
vious  throughout;  b  showw 
ternal  popliteal  nerre.  Aln 
whole  of  tile  sac  is  seen  to  beo 
by  laminated  clot.  (From  a  f 
tion  in  the  Museum  of  SlC 
Hospital.    Series  vi.  Ko.  ItL 


artery  and  joint,  and  is  entirely  filled  with  laminated  cof 
except  a  channel  at  the  back  continuous  with  the  arter 
forming  a  part  of  its  tube.     Thj<  1  cf  cure  iSj  hov 
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U>  be  desired,  since  the  clot  may  yield  again  to  the  force  of 
inciilation,''^  and  thus  the  disease  may  recur. 
10  fiulure  of  this  method  is  due  sometimes  to  the  anatomical 
ibntioii  of  the  arteries,  as,  for  instance,  when  a  vas  aberrans 
*8  on  the  circulation  though  the  aneurism  from  a  point 
I  that  -which  is  compressed,  and  probably  with  more  energy 
lore  the  main  trunk  is  obstructed  ;t  or  it  is  due  to  slough- 
r  the  skin  under  the  pressure,  to  the  patient^s  indocility  or 
itational  restlessness  (by  far  the  most  frequent  cause  of 
b),  or  to  some  deficiency  in  the  tendency  towards  coagula- 
•rhich  renders  the  blood  in  the  sac  incapable  of  going 
^h  the  processes  necessary  for  a  cure  without  a  more 
lete  interruption  to  the  circulation  than  gradual  compres- 
famishes,  and  which  must  therefore  be  sought  by  total 
ression  or  by  ligature. 

e  great  advantage,  however,  of  the  treatment  by  compres- 
B,  that  when  it  fails  it  seldom  fails  totally ;  for  if  it  does 
acceed  in  curing  the  aneurism,  yet  in  almost  all  cases  it 
B  the  disease  under  more  favourable  conditions  for  cure. 
obvious  reason  is,  that  it  produces  enlargement  of  the 
teral  vessels,  and  thus  obviates  the  tendency  to  gangrene 
h  is  so  decided  in  the  lower  extremity  after  the  Hunterian 
ation  upon  the  fepioral  artery.  It  seems  highly  probable, 
efore,  although  at  present  the  cases  are  too  few  to  form  any 
Insion,  that  the  mortality  from  gangrene  will  be  found  much 
Der  in  cases  treated  first  by  compression,  and  afterwards  by 
tore,  than  in  those  where  the  artery  has  been  tied  at  the 

tompression,  however,  although  it  is  usually  harmless,  if  not 
eficial,  even  in  the  cases  where  it  is  not  entirely  successful, 
lot  always  so.  Cases  do  no  doubt  occur  in  which  the  aneur- 
i  increases  with  much  greater  rapidity  after  the  application 
^  pressure,  and  goes  on  rapidly  to  bursting.  In  one  such 
e  the  skin  gave  way,  and  the  patient  died  of  haemorrhage.  § 

See  Mr.  Spencers  case,  quoted  on  p.  500. 

The  cfue  marked  24  in  Dr.  Bellingham's  table  {Med.-Chir,  Trans,  vol. 
WW.  p.  149)  is  an  example  of  this  peculiarity. 

Mtd.  Times  and  Gaz.  Nov.  2$),  1850.  It  might  occur  to  the  reader  thnt 
advantafre  will  be  in  some  respect  balanced  by  the  increased  facility  with 
^  the  blood  would  find  its  way  into  the  artery  above  the  sac,  and  Urns 
r  CO  the  circulation  through  it ;  but  thia  does  not  seem  to  ha?e  been  the 
in  enr  of  the  aneurisms  so  treat<  d. 
Mtd.' Times,  1800,  voL  i.  p.  118. 
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As  to  pressure  on  the  distal  side  of  the  sac,  it  appeals  ii 
some  eases  to  be  very  useful  as  an  auxiliary  to  complete  ooi^ 
pressiou  of  the  artery  leading  to  the  aneurism ;  but  as  1ii| 
essential  measure  for  the  cure  of  the  disease,  it  is  not  to  li 
trusted.  Still,  trial  may  be  made  of  this  plan  in  aneuiigm  d 
the  root  of  the  neck,  where  direct  pressure  might  be  dangerod 
and  where  pressure  between  the  heart  and  tumour  would  ■ 
impossible.  * 

Digital  Compbession%  i 

The  treatment  of  aneurism  by  digital  compression  is  of  na 
recent  origin.     It  has  sprung  directly  fix)m  the  successesi 
it  must  be  said,  also  from  the  failures,  of  the  treatment  1 
mechanical  compression. 

The  first  recorded  case  in  which  digital  compression  was  nucceasfunj 
ployed  for  aneurism  appears  to  be  that  of  a  patient  treated  by  Mr.  GrPttm 
May  1844,  and  whose  case  was  recorded  by  that  surgeon  in  the  Medico-Gm 
gical  Transactions  for  1845.  In  this  case  the  thumb  or  fingers  were 
over  the  femoral  artery  in  the  intervals  of  compression  by  a  tourniquet 
aneurism,  which  filled  the  popliteal  space,  solidified  in  twenty-foup  hoon  a 
this  joint  treatment  by  digital  and  instrumental  compression.  Two  yean  li 
Professor  JollifTe  Tufnell,*  treating  a  popliteal  aneurism  by  compresnon  iril 
tourniquet  at  the  groin,  found  his  progress  impeded  by  enlargement  <rf 
inguinal  glands,  and  tnuglit  his  patient  to  compress  the  femoral  artery  witk 
thumb  until  the  swelling  of  the  glands  subsided.  In  both  these  casoi  i 
pri'ssiiro  by  the  finger  was  employed  as  a  temporary  aid  to  instrumental  eol 
pro.osion,  rather  than  as  a  means  capable  of  eii'ecting  the  cure  of  an  aDeiuii& 

l?ut  in  1848  Dr.  Kniyrht  t  of  Newhaven,  United  States,  for  the  first  tiiMfll 
plijyed  compression  t)f  the  femoral  by  the  fingers  as  the  sole  means  of  i 
The  rnse  was  one  of  popliteal  aneurism  in  a  mulatto  forty-eight  years  of 
for  wliom  ever}'  kind  of  tourniquet  and  apparatus  had  been  vainly  empkfl 
Before  having  recourse  to  ligature.  Dr.  Knight  made  trial  of  manual  com 
sion  of  the  femoi-al ;  he  obtained  the  help  of  a  number  of  assistants, 
relieved  each  other,  two  and  two  every  half  hour,  maintaining  continued 
sure  to  an  extent  which  arrested  pulsation  in  the  tumour.     At  the  end  of  fW 
hours  the  tumour   was  one-third  smaller,  hard,  and  pulseless.     ComprBM 
wns  stopped,  the  cure  was  complete,  and  four  months  afterwards  the  tnmi 
could  hardly  be  felt.     This  success  of  Dr.  Knight  gave  rise  to  other  efforts 
America.     Mr.  Fox,  J  in  Pennsylvania  Hospital,  applied  digital  compresnoa  til 
the  treatment  of  an  inguinal  aneurism  soon  after  the  publication  of  Dr.  KnigkA 
r-iise.     He   desisted   from   its   employment,  owing  to  the  want  of  &<«staali^ 
although  much  success  had  attended  the  trial.     Mechanical  compression  tM 


•  PuhHn  Medical  Press,  1847,  vol.  i.  p.  169. 

+   Tranmctionn  of  the  American  Medical  Association,  1848,  p.  ICP. 

t  American  Journal  of  Medical  Sciences,  1849,  vol.  xxxvii.  p.  877. 
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heantj  Aod  ultimately  tho  exteraftl  iliac  was  tied.  His  example  wiis 
id  in  the  lame  jear  by  Fro  feasor  Willanl  Parker*  and  Dr.  J,  It.  SVood,t 
r  York,  who  achievedt  successes  in  the  tieatment  of  femoral  and  popliteal 
■IS  hj  the  combmatioii  of  di^tjtl  and  mechaDtcal  eompreasion. 
iqg  tkb  kiteryal  the  iJublin  ^urgoon^  bnd  not  published  aay  case  in 
distal  compreaaiori  was  em  ploy  «d.  In  1852,  Mr  Norgat^  J  recorded  a 
of  popliteal  aaeunem^  in  whicb  presaure  by  tbe  thumb  was  temporarily 
li^^  in  sooaeaatoii  to  mijchanicftl  compression.  The  tumour  nipturtsd^  and 
s  reeoited  to  with  success.  And  in  1&54  Jameson  §  obttdned  a 
Ifj  the  mixed  methods;  he  employed  a  Reid'd  compre^or  during  ^ix  days 
faetttillj,  introducing  with  successful  etlect  six  hours  of  digital  compression. 
ioatance,  Donohue,  a  patient  of  Mr.  Colles  in  the  Mjeath  HospitAl^ 
1^  olaterTing  that  by  compressing'  the  femond  artery  in  the  groin  he  eased 
ma  d  m  diJfused  popliteal  aneurism,  quietly  pofformed  the  compression 
f  three  daySf  so  that  when  the  surgeon  ctune  to  fit  on  a  touimiq^uet  he 
tkAt  hi  a  patient  had  curnd  himself.  || 

Italy,  Professor  Vanxetti,  of  Padua,  obtained^  at  this  date  (Novembtr 
\)f'm.  fttrikin^  aucceaa  in  the  treatment  of  popliteal  aneuriAm  by  manual 
ion ;  bis  patient  was  a  heiilthy  mani  aged  nineteen^  the  eubject  of  a 
I  popliteal  aaeunsm  of  the  ^ixe  of  an  onuige,  and  of  fiv»  tnonlbs'  duration. 
nproBaion  was  niade^  by  the  hands  of  asaistants,  at  the  apex  of 
iTs  triimgl*,  and  aolidi£cation  of  the  tumour  was  effected  in  foriy-ei^bt 
witliout  pain  and  without  diminution  of  the  temperature  of  thtj  limb. 
Profsaaor  Vajizetti  treated  a  s(^ond  ca^^e  of  popliteal  anernnem,  in  the 
■  «Ca  jotiog  officer,  by  similar  means  ajid  with  even  more  striking  succeBe* 
It  ft  fipaatimecus  popUteal  aneurism  of  two  months'  date;  the  knee  was 

I  iMBii.  The  patient  himself  wiis  taught  to  compress  the  femoral  artery, 
fg  thjee  weeks,  and  muny  times  daily ^  each  time  from  six  to  eight  minutes  ; 

II  •olidtfication  followed.  Methodical  compresfiion  of  the  femoral  artery 
i  Mme  poMitf  OS  In  the  former  case^  was  then  applied  during  iivQ  hours, 
ike  eflfoct  of  solidifying  the  tumour,  and  aHording  a  complete  cure.  Pro- 
rTfiDietti,in  recording  tbeee  cases,  mentioui*  also  that  he  applied  the  same 

to  tlid  treatment  of  popliteal  aneurism  at  the  hospital  of  Karkof  in 
IB  1846,11  After  two  days,  finding  it  unsuccftssful,  he  passed  at  once  to 
It  will  be  observed  that^  although  unsuccessful  and  not  published 
I8G6,  tbit  wa0  the  Urst  attempt  at  curing  an  aneurism  Vy  manual  com- 
(oB  fljlely ;  just  as  Dr.  Knight's  case,  in  1848,  previously  mentioned^  was 

III  kliliiice  of  a  cure  actually  effected  by  the  sole  use  of  presj^nre  by  the 
,  Bsnce  Processor  Vansetti  claims  a  priority  as  inyentor  of  digital  com- 
bo^ wlucii  has  commoaJy  been  accorded  to  Dr.  Knight.* *     The  merit  of 

I^T  inasting  upon  the  Tslue  of  digitid  comprewisioD,  and  studying  iti*  appli- 
to  sitfgical  treatment  with  a  success  which   fixed  the  attention  of 


pi  800, 
IIS52,  Tol.  ixTi.  p.  241 
Hid.  May  1, 1854,  p.  97. 
Ammaii  Umivermli  di  Medicina^  Jan.  18^58. 


t  DMin  Medical  Prc9$,  1846,  p.  150. 
§  Ibid.  18^*4. 


■  iVianSlld  dd  Metodo  di  curare  gli  Anmrimnt  colla  tola  mttno^  domta  aUa 
idi  S  CMnrffia  dcff  Univtrsita  di  Padova^  dtl  Prof.  Tito   VunzeUi.    Annali 
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produced  f«intin§r.  NpTertB^lesa,  at  the  encl  of  one  dfty  ill 
iroprovenient,  and  at  the  end  of  four  days  all  pulafttioD8  h 
months  afterwards  the  eye  rented  and  moved  nAturaUy  in 
was  re«tored,  the  patient  remaining  only  somewhat  short-sigb 
pupil  aligbtly  dilated.  A  fiecond  c^se,  in  wliich  a  fonnidabli 
ophthalmic  artpry,  in  a  pntient  the  suljject  of  aortic  and  em 
cured  by  digital  conipre9i*ion,  was  published,  in  18*58,  by  I 
Sciiramii22a.t  Intermittent  compression  of  the  carotid  by  tb 
also  employed  for  tivd  minutes  at  a  time,  and  cure  was  effect! 
and  twenty  minutes  of  compression  spread  over  eigbteen  daya, 
successes,  real  triumphs  of  couservative  surgery,  supported 
abtmdant  and  irrefragable  testimony^  suf^ced  to  place  di| 
amongst  the  most  precious  reaourcea  of  aurgeiy  in  the  ti*eat 
aneurism. 

The  subsequent  experience  of  surgeons  who  have  employed 
Van^etti  affords  numerous  instances  of  cure,  unrivalled  for  sit 
nefls,  ease,  and  rapidity  in  the  records  of  the  treatment  of 
other  meanfl.  In  nineteen  co^a  successfully  treated  by  dig 
avemge  number  of  hours  of  pressure  was  not  more  than  forty 
gpread,  however,  over  a  variable  period  of  times,  owing  to  in 
pressure.  In  a  case  which  came  under  my  own  notice  in  1€ 
policeman,  had  bad  a  popliteal  aneuriam  cured  in  Guy*s  He 
Bryant's  care  t  by  digital  compTesaion  in  about  twenty- fom 
turned  to  h\s  duty,  and  in  about  a  year  afterwards  a  second  at 
the  opposite  ham.  Of  the  nature  of  this  tumour  there  could  1 
it  waa  verified  by  bis  usual  medical  attendant,  who  had  previ 
under  Mr.  Bryant's  care.  The  man  went  to  bed,  and  i  mi  tat 
with  his  own  thimib  and  Angers  the  treatment  he  had  aeei 
hospital,  thnt  he  siippresH<^d  tlie  pulsation  in  the  sac  oomplel 
four  and  a  half  hours.     When  I  saw  him  there  was  no  tnu 
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•  Utile  tluckenlng  in  its  old  situation,     Mr.  Bryant  informs  me  tbut  b© 
m  iiMt  with  another  casa  in  which  the  patient  had  cured  himself  Id  the 

^iad  preBsure  on^^ht  to  be  effected,  when  possible^  by  tbe 
i  efforts  of  a  staff  of  trained  assistants  (in  hospital  practice, 
jr  medical  students)  >  who  should  make  pressure  in  pairs 
about  teu  minutes,  relieving  each  other  alternately.  The 
||0  is  not  compressing  should  see  that  the  other  holds  the 
fomlj,  and  commands  the  circulation  through  the  tumour 
jtely  during  the  whole  period.  The  point  of  pressure 
be  varied  whenever  that  is  possible,  and  great  care 
,  be  taken  to  impress  upon  the  assistants,  especially  if  they 
itirelj  Ignorant  of  medicine,  the  proper  direction  of  the 
by  which  the  artery  can  be  held  with  the  least  force, 
great  importance  of  not  using  more  pressure  than  is 
ttely  neceaaary.  A  reasonable  time  must  be  allowed  for 
at  least  in  most  cases,  undisturbed  by  pressure.  Some 
ito  can  tolerate  the  constant  application  of  the  compres- 
a  day  or  two.  It  should  not  be  forgotten  that  digital 
is  by  no  means  always  painless,  but  on  the  contrary 
more  painful  than  instrumental  compression.  In 
cases  it  should  be  given  up,  and  the  latter  method 
Itated. 

cures,  however,  which  are  effected  by  digital  pressure  are 
very  rapid  and  attended  with  less  pain  than  any  of  the 
inetlK^ds  *  and  this  kind  of  compression  can  occasionally 
to  arteries,  such  as  the  carotid,  where  mechanical 
is  hardly  practicable, 

Tbeatment  bt  Flexion- 

aimple  bandaging  of  the  limb  in  acute  flexion,  the  patient 
kept  at  rest,  may  occasionally  succeed  in  curing  aneurisms 
led  at  the  bend  of  the  limb,  as  in  the  popliteal  space  or  the 
^^  snd  possibly  in  the  groin.  This  plan  of  cure  had  been 
Msly  tried ;  but  the  merit  of  first  demonstrating  its  success 
tiy  doe  to  Mr.  Ernest  Hart.^     All  that  is  requisite  in  this 

^m  detaib  of  this  case,  which  I  had  the  opportunity  of  seeing,  in  con* 
wtth  Mr.  Hart,  before  the  commencement  of  the  treatment,  see  3f«f.* 
Trmu.  ToL  xliL  p.  205.     In  the  same  volume  is  the  report  of  a  similar 
under  the  care  of  Mn  Shaw.    The  plan  is  undorFtoinl  to  have 
w  lime  ago  on  a  patient  of  Sir  W.  Fei^ns&on  at  King's  College 
;  Intl  it  aeema  likely  that  the  trial   was  not  rery  perpistent.      The 
xk2 
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treatment  is  to  bandage  the  limb  from  the  toes  nearly  t 
knee  with  a  roller,  and  then  to  torn  the  roller  round  tte  ^ 
flexed  at  an  acute  angle  ;  the  limb  should  then  be  bout  apd 
pelvis,  and  the  knee  rested  against  a  pillow. 

In  Mr.  Hart*s  case^  the  cure  had  made  considerable  ndTance  after  tl 
dAy  of  this  treatmeDt,  and  was  complete  on  the  fourth  day  ;  on  thdaef«l 
patient  was  moying  ab^^ut.  In  Mr.  Shaw'a  case^  the  core  waa  mod 
protracted,  and  the  ceijsation  of  pulsation  was  not  reported  till  the  thirty 
day,  but  then  the  tumour  waa  larger.  In  neither  of  these  cases  wasaaji 
ajfttem  of  diet  enforced,  nor  did  the  patient  complain  of  the  least  incoat 
in  either*  In  a  patient  under  my  own  care,*  the  aneuriam,  which  wi 
and  recent,  waa  cured,  without  any  inconvenience  or  distress  to  the  pit 
two  days*  Numerous  other  Bucces.sful  eased  have  been  put  on 
most  uitereE«ting  and  important  of  thette,  in  which  genuflexiOB 
the  failure  of  the  Uunteriaii  operation,  and  of  instrumental  oompretfloi 
femoral  artery ^  is  reported  by  Mr.  Speuce  in  the  Edmhurgh  Medical  Jm 
November  1850,  p.  434.  The  patient  had  applied  for  advice  originally 
1S57,  on  account  of  an  aneurismj  which  had  only  been  noticed  a  munth|  SD 
increaaed  so  rapidly  while  he  was  under  observation,  that  the  femonli 
below  the  origin  of  the  profunda  without  further  delay.  Theie  Wk 
apprehenaion  of  gaBgrene  after  the  operation,  showing  apparently  that 
culation  waa  re-establiahed  only  slowly.  The  ligature  separated  on  the 
ninth  day,  and  then  some  undulatory  pulaatioa  waa  notioed  in  the  \ 
which,  however,  was  mticb  diminiabed  in  size.  By  bandaging  m 
CAUtiouE  compression  of  the  femoral  artery,  aiid  direct  preaeuie  hj  1 0 
of  lint  over  the  tumour,  this  pulBatiou  was  reduced  to  a  line  correspoa 
the  course  of  the  arteryi  and  not  larger  than  the  popliteal  on  the  oth 
The  putiont  was  then  discharged,  and  returned  to  hia  avocation,  tltat  of 
carter.  In  August  1858  he  came  to  the  hospital  again,  aa  the  turn* 
suddenly  increased  within  two  or  three  days.  It  was  then  found  to  be  • 
and  pulsating  iia  violeDtly,  as  before  the  artery  was  tied.  ComproM 
tried,  and  persi^^ted  in  for  live  mouths,  but  the  tumour  increased  iiui 
diminishiag.  It  was  then  propo4»ed  to  tie  the  femoral  artery  low  down 
Ihmter's  caoalj  mace  the  upper  part  of  the  auperticial  femoral  a] 
obliterated.  Previuua  to  this,  however,  it  was  thought  right  to  give  a 
the  Hexion  treatment ;  and  this  succeeded  so  well,  that  in  a  week  the  pt 
lyul  yerj  much  diminished,  and  in  a  month  the  aneunsni  waa  quite  CQ 
contents  being  pt^rfectly  solid,  and  the  anastomosing  Teasels  enlaigd 
man  again  returiitid  to  bis  laborious  avocation,  and  '^was  presented 
Medico^Chirur^ncid  Society  of  Edinburgh  four  months  afterwards j  il 
being  quite  complete.f  M 


dotiuls  have  been  lost;  and  the  fact  was  first  mentioned  after  tbe  pub 
of  Mr»  Hart's  ca^se*     Mr.  Hart's  case  occurred  in  1858,     It  seem^  h 
that  the  method  was  successfully  used  by  Dr.,  Th.  Maunoir  of  Oe 
See  Richet,  in  BkL  de  Med.  ei  Chir.  pratique^  voL  ii,  p,  330. 

•  Brit.  Med.  Juuni,  18(18,  vol.  i.  p.  686, 

t  A  second  case,  under  Mr.  Hart's  care,  was  communicated  to  the  Hojil ! 
and  CbiruTgical  Society,  in  which  the  cure  was  effected  in  a  few  \ 
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rtllSION-TBEATMENT  OF  ANEURISM. 

l^gbt  to  benc^ced  Here  that  ibis  man  cotild  not  at  fir»t  bear  the  complete 
■  of  the  limb;  accordingly  a  Blipper^  with  n  piece  of  bandage  eewn  to  the 
W9»  fwtened  on  the  foot,  and  the  bandape  was  then  attached  to  a  loop 
rfcsd  with  a  broad  band  round  h'm  pelvis,  and  tbif*  loop  wa»  j^ftdimlly 
aed»  »o  a»  to  increase  daily  the  flexion  of  the  leg  on  the  thigh.  The  con - 
■t  to  Ved  4ippeai9  to  have  lasted  little  more  than  a  fortnight.  Thi.^  milder 
if  enqjiloTiag  flexion  may  be  often  found  enccesafnl  when  the  patient 
t  tal««te  more  ri^d  con^nenieDt. 

Jtf  eaaea  are  alao  reported  in  which  flexion  ha*  been  pueccps fully  used  in 
MfioD  with  pressure.  In  one  under  the  care  of  Mr.  Pemlx^rton,*  the 
Itof  pnoMore  med  was  so  slight  that  no  great  importance  h  attached  by 
I  to  ieliOB.  Tet  tbe  aneurism,  a  largi?  one,  and  pubating  Btrongly,  wa« 
is  hm  tbMi  twelve  houm.  A  aomewbat  similar  coae  ia  reported  by  Mr, 
tcittld  of  Bristolf  in  the  British  Medical  Journal^  March  30,  ISOLf  ' 

0  &ilare6  which  have  hitherto  been  recorded  appear  not 
id  what  any  other  method  of  treatment  is  exposed  to. 

iin  Mr,  Moore'a  case,  abore  referred  to  fp.  4Sfj)f  flexion  was  tried  un- 
rfkllj  ;  but  then  the  tumour  waa  large,  and  was  growing  rapidly  t^j wards 
tut;  mud  soch  cases  are  peculiarlj  intractable.  In  a  case  imder  Mr* 
V  c*re»|  tbifl  method  was  tried,  and  failed  ;  hut  in  that  case  other  niPthod« 
alao  failed,  the  case  not  being  one  of  aneuiiBm  in  the  proper  senile 
^  brut  of  ulcerate  artery  without  a  nftc, 
'Mm  WBB  im  St.  George's  Hospital  in  1607  of  popliteal  aneurieni  of  two 
if  diirfttkiOf  in  a  man  aged  twenty-six,  of  diaaipated  habits.  Flexion  to 
ailglii  AOgle,  nearly  but  not  quite  ittopped  the  pul-iation.  Ai'ter  eleyen 
f  S^doo  the  puliation  had  ceased  entirely.  It  recurred,  however,  though 
iiy  ^ight  extent,  from  time  to  time,  and  the  Hmb  continned  to  increase 
)f  «9tO  A  poftion  of  the  swelling  suppurated ;  and  then  bk^eding  occurred 
b«  tuoiour^  DeceasiCating  amput^on.    On  examining  the  limb  the  artery 

tpletfily  divided  into  two  parta.     No  mention  ia  made  of  any 

in  the  coats  of  the  artery, 
U%mi§  triTies  an  analysisof  forty-nine  cases  of  popliteal  aneurism  treated 
POtt,  foitnded  on  a  thesis  by  M.  Stopin,  Twenty-«ix  were  cured,  tlexion 
Hid  alone  in  eleven  cases,  and  in  four  after  other  methods  had  failed,  In 
iHifliBg  eleiren  flexion  wra  used  in  combination  with  other  measures.  Out 
tVilit|-lliiee  easos  which  failed,  seven  are  stated  to  have  Buffered  rupture, 
ion  of  the  sac 


best  adapted  for  the  trial  of  flexion  are  the  simplest 
where  the  tumour  is  not  of  very  large  size,  where 
arts  covering  it  are  not  much  inflamed,  nor  the  joint  in- 


Di  to  the  recumbent  poattion.   (Procetdings  of  the  R(nf<d  Med.  and 
tm,  vaL  iT.  p,  37.) 
mmt^  S«pt  3, 1869,  p.  232. 

0  aitD  a  case  by  Mr.  Collea^  in  th«  DuhUm  Hoqnlal  GasetU,  June  15^ 
nd  OIM  by  Pr.  Leith  Adams,  Med.  Times  and  OasMe,  JazL  26,  1801. 
'  Tmte§  tmd  GoseUe,  1859,  vol  ii.  p.  505. 
AugnatU,  1809,  p.  296. 


f02 


DISEASES  OF  AETERrES, 


volvetl,  and  where,  as  far  as  can  l>e  ascertained,  tiie  tumour 
seated  on  the  superficial  face  of  the  artery^  we  may  anti< 
benefit  from  flexion,     K  the   flexion  of   the  limb  enl 
or  almost  entirely,  suspends  the  pulsation  and  the  bi 
treatment  may  be  trusted  by  itself;  otherwise  a  compi 
must  be  applied  to  the  artery  above,  in  aid  of  the  flexion, 
the  compression  need  not,  in  such  a  case,  be  applied  with 
the  same  severity  which  would  be  demanded  in  an  ordinary 
A  very  slight  amount  of  pressure  wOl  often  serve ;  and  if 
advantage  of  this  simple  and  nearly  painless  proceeding 
spare  the  patient  the  annoyance  of  severe  pressure,  it  woi 
no  slight  one.     There  are,  however,  many  cases  in  whicb 
aneurism  will  be  entirely  cured  by  it,  without  the  smallest 
either  to  life  or  limb* 

Teeatmekt  by  Mjlnipulatiox. 

A  method  of  treatment  has  been  founded  on  the  consider! 
of  the  pathological  changes  which  by  the  deposition  of  fih 
and  occlusion  of  the  cavity  of  an  aneurismal  sac  lead  to  its 
and  the  analysis  of  certain  cases  in  which  the  accidental 
placement  of  clot  from  within  the  sac,  and  its  impaction  in 
artery  on  the  distal  side  of  the  aneurism,  has  seemed  to 
rise  to  exceptional  cures.  Sir  W.  Fergnsson  has  ende4rt0i 
artificially  to  imitate  this  process  by  means  of  a  parlit 
manipulation  of  an  aneurism,  whereby  the  fibrine  within  ni 
80  displaced  as,  either  in  part  or  in  whole,  to  block  up  the 
artery  on  the  distal  side  of  the  disease. 

In  a  paper,  which  will  be  found  in  the  Medico- Chirurgical  Trm» 
vol.  xl.  p,  1,  that  duigeon  describes  two  cftaee  which  he  submitted  to  tldi 
meot.  Buth  were  cases  of  subclaviiLn  aueurifioi.  The  first  pfttkol  «i 
healthy-luokiog  man  of  middle  age,  havings  a  liLTge  aneurism  ol  two 
standing,  involving  chjbfly  the  middle  part  of  the  artery.  In  the  ertsntol 
operation  by  ligature  having  been  detennined  on,  the  vessel  must  have 
tied  either  on  the  tracheal  aide  of  the  scaleni,  according  to  the  Hi 
methtxl,  or  on  the  distal  side,  according  to  the  method  of  Wardrop  <x 
Sir  W.  Fergusson  thua  deacribea  hia  proceeding :  *  The  patient  wa 
chair:  and  I  placed  tlie  Hat  end  of  the  thumb  cm  the  aneurismal  tmnoiiri 
to  cover  the  prominence.  I  then  preyed,  until  all  the  fluid  blood  had 
&om  the  saCj  and  I  could  feel  that  thu  up|)er  side  of  the  aneurism  was  pd 
against  the  lower.  1  now  gave  a  rubbing  motion  to  the  thumb,  ami  ft 
friction  of  surfaces  within  the  flatttmed  mass.  The  movements  wew  littk 
than  momentary,  but  they  were  such  aa  I  had  preconceived*'  The  imiaii 
ufiect  waa  to  produce  giddiness  and  mental  confusion^  so  thst  the  ptttieiil 

•  See  ilr,  PeMberton'a  case,  above  referred  to. 
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r  A  time  UDaUe  to  stand.  Pubation  ceased  in  the  arteries  below  the  tumour, 
I  pain  was  experienced  in  the  hand  and  foreann.  In  the  evening,  however, 
i  had  returned  in  these  vessels.  Next  day  the  manipulation  in  the  way 
ibed  was  repeated,  with  much  the  same  immediate  eifects.  Pulsation 
{ aloiwly,  after  some  days,  in  the  arm  and  hand.  The  tumour  was  thought 
i  become  manifestly  less  in  size,  and  to  pulsate  less  strongly.  It  never 
f  however,  to  pulsate,  and  eight  months  after,  the  patient  died,  owing  to 
of  the  sac  at  the  lower  and  back  part.  It  was  found  to  contain  solid 
of  old  date,  and  recently  coagulated  blood.  The  axillary  artery  was 
with  a  firm  plug  of  fibrine.  In  the  second  case  so  treated  by  Sir  W. 
paralysis  of  the  left  side  of  the  face,  and  of  the  left  forearm  and 
^followed  the  first  manipulation,  the  pulse  ceasing  at  the  wrist  With  this 
there  was  littlb  material  change.  At  the  end  of  two  months  the 
at  resumed  his  occupation  as  a  seaman,  having  regained  the  use  of  his  left 
b;  but  the  tumour  being  apparently  unaltered.  A  year  after,  he  was  again 
^bMDy  and  an  attempt  made  to  keep  up  continued  pressure  on  the  tumour ;  but 
il  proved  so  unsatisfactory,  that  it  was  given  up.  Again,  at  the  end  of  the 
jeer,  that  is,  two  years  after  the  first  employment  of  manipulation,  he  returned; 
Md  now  the  tumour  had  completely  disappeared,  there  was  not  a  trace  of  it  to 
be  perceived ;  a  slight  pulse  could  be  felt  at  the  wrist  The  arm  seemed  much 
|4he  same  as  its  fellow,  and  the  paralysis  of  the  left  side  had  gone  off. 

Ifeither  of  these  cases  afforded  satisfactory  evidence  of  the 
efficacy  or  safety  of  this  mode  of  treatment.  In  the  first  case, 
ahihoagh  the  tumour  was  considered  to  be  somewhat  solidified, 
it  never  ceased  to  pulsate;  and  after  a  few  months  caused  the 
death  of  the  patient  by  bursting.  In  the  second  case  no  per- 
eeptible  effect  was  produced  on  the  tumour  at  the  time,  nor  did 
a  seem  to  be  much  changed  at  the  end  of  a  year ;  but  after 
two  years  of  laborious  occupation,  the  tumour  was  found  to 
have  disappeared.  It  must  be  considered  doubtful  how  far  this 
leeolt  was  due  to  spontaneous  changes,  or  to  accidental  dis- 
placement of  the  contents  of  the  tumour  in  the  course  of  the 
patient's  frequent  exertions. 

The  sudden  faintness  of  both  these  patients  immediately  after 
the  manipulation  of  the  tumours,  and  the  paralysis  which 
followed  in  the  second  case,  indicated  sources  of  danger  con- 
nected with  this  treatment,  which  Sir  W.  Fergusson  did  not 
omit  to  point  out.     It  seemed  possible  that  in  the  manipulation 
some  of  the  broken-down  fibrine  was  squeezed  towards  the  mouth 
of  the  vertebral  or  carotid  arteries,  and  by  obstructing  the  flow  of 
^Uood  to  the  brain  produced  hemiplegia  in  the  manner  suggested 
^^'■^.  Kirkes,  who,  in  a  paper  read  before  the  Medical  and 
deal  Society  in  May  1852,  pointed  out  the  probability  of 
lition  being  produced  by  fibrine  from  the  valves  of  the 
Qg  carried  along  mechanically  in  the  blood.     A  case 
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highly  illustrative  of  this  danger  has  since  been  describedj 
Prof.  Esmarch.* 

Captain  C.  H.  coD^lted  a  friend  of  Prof,  Eamnrch's  for  tonnllitif,  ud  ill 
same  tune  draw  bis  Attention  to  a  tumour  on  tbe  left  aide  of  kh  Qeck«i 
had  formed  suddenly  three  years  previously,  without  appreciate 
had  now  attidned  tbe  size  of  a  hen's  egg.  It  was  enfiily  diagnoied  as  an  t 
i)f  the  common  carotid.     Do  ropeating  the  examination  a  few  dap  htaA 
exerting' pressure  upon  the  tumour  for  the  purpose  of  ^reducing  it,  tbe  ] 
fell  suddenly  hack  with  syniptoma  of  apoplexy ;  he  was  tX  once  bledf  I 
conveyed  to  the  hospital,  whore  he  w&s  placed  under  the  care  of  Dr. 
There  was  rig-bt- aided  cerebral  paralysis ;  tbe  pupils  were  dilated,  httt  i 
to  the  light;  the  tumour  pulsated  simultaneously  with  'the  caTOtids^htf 
iented  no  murmura.     Prof.  E>miarcb  diagnosed  the  detachment  of  tibnot f 
the   aneurlsmal  eac  and  eunj*equent  obliteration  of  the   left  oarotid* 
enaued  three  days  afterwarda.     At  the  autopsy,  performed  by  Prof,  WiJ 
of  which  the  most  careful  details  are  giv«?n,  the  8tac  of  the  large 
found  to  be  partly  lined  with  more  or  less  firmly  attached,  ragged,  1 
ooagula;  much  loose  fibriue  irreg-ularly  interwoven  was  alao  in  the  sac;  il 
ooiigulum  waa  drawn  out  of  the  internal  carotid,  and  thb  coagulum  was  i 
to  extend  up  to  the  camtid  fornoien^     There  was  no  coagulum  in  the  t 
carotid.     The  cerebral  carotid,  the  middle  cerebral,  and  the  ophthalmic  i 
were  completely  blocked  up  with  coa^iila  of  a  dark-brown  colour,  f 
numerous  red  and  greyish-white  pluj^s,  which  evidently  were  derived  fromi 
aneurism.     Their  identity  wa?  proved  by  the  microscope.     There 
aiderable  softening  of  tbe  middle  of  the  left  heunapherej  indodi&g  tbe  c 
calloaunu 

A  Bomewbat  similar  irccident  was  described  by  Mr.  Teale  of  Leeds,  in  i 
clinical  remarks  delivered  in  18o9.t     He  mentiona  that  in  the  year  1841  i 
waa  one  of  a  numerous  consultation  in  a  doubtful  case  of  carotid  i 
The  aubject  of  it  was  a  middle-aged  female,  in  good  health  in  other  i 
She  was  seated  in  a  chair  while  the  tumour  wa^  examined  by  several 
in  succession,  and  subjected  by  thetii  to  repeated  handling  and  compn 
While  this  was  going  on,  she  suddenly  became  pale  and  slipped  off  thee 
On  being  raised,  sbe  was  found  to  be  hemiplegic ;  after  lingering  in  this  rtMUl 
few  weeks,  she  died,     Tbe  tumour  was  fomid  after  death  to  be  anemismal 

These  two  cases  serve  to  show  very  strongly  the  dai 
which,  as  Su*  W*  Fergiisaon  himself  pointed  out,  are  likely 
follow  the  manipulation  of  aneurism  al  tmnonrs  of  tbe 
On  the   other  hand,  suhclavian  anenrisma  are  almost 
nltiniately  fatal,  and  have  never  yet  been  successfully  treai 
the  Htinterian  ligature* 

Soon  after  the  publication  of  Sir  W.  Fergnsson'a  paper,  Mr.  Robert  little; 
admitted  into  the  Dooeifal  Infirmary  an  Albino,  aged  fifty- three,  having 
aueurism  of  the  right  subclavian  artery,  of  nine  months'  duration,  of  coosldtf 


•  Virchow,  Arch'v  fUr  Path,  Anat.  %md  Physiologies  vol»  xi.  p,  410,  18o7. 
t  Med.  Times  and  Gaz.  March  1850,  p,  265, 
J  Mtd.  Times  and  Gaz,  May  23,  1867. 
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ifiOMting  atrcmgly,  Lftvingf  a  loud  bruit,  soft  and  compTepsible,  some- 
md  inflamed  on  the  cutajieoufl  ^tirfttco.  Anodynes,  sedatives,  local 
^  imd  Tene«ection  were  employed  without  effect  On  January  1, 
ridjig  gentle  but  steady  prwsHure  witb  tbe  thumbs  alternately  over 
Biml  9BCf  Mr,  Little  succeeded  in  digplacing  s-ome  of  tbe  coagula,  and 
lem  townrds  tbe  distal  opening  of  tbe  artery.  No  other  local  treat- 
jiopted;  but  the  patient  was  ordered  a  prt^paration  of  iron  int^mallj, 
fl  two  days  no  change  was  perceptible  eitber  in  tbe  tumour  or  the 
ID  the  third  day  tbe  pulse  at  the  wrist  was  manifestly  weaker,  and 
Ki€what  colder  than  the  opposite  one.  The  symptoms  gradually 
p  to  the  tenth  day  after  the  manipulation  of  the  sac,  when  no 
mid  be  felt  in  either  the  riwiial,  brachial,  or  axillary  arteries.  From 
|e  tumoor  itself  jirradually  became  more  solid^  and  &ially  all  pulsa- 
.  The  tumour  wasted  to  the  size  of  a  small  walnut,  and  two  super- 
rI  branches  could  be  traced  running  transversely  across  it;  one 
|r  above  the  ckvicle,  the  other  somewhat  higher  up.  For  a  time 
I  partially  paralysed  and  very  cold,  but  it  subsequent!}'  recovered 
id  motion ;  and  when  the  patient  was  seen  a  year  afterwards^  bis 
«E  respects  complete. 

Bo  to  thia  highly  satisfactory  and  interesting  cure^  Mr.  Teale  of 
l>r.  G*  E.  Blackman  of  Cincinnati,  have  each  successfully  treated 
i  of  the  lower  extremity  by  manipulation.  Dr.  Blackman  *  received 
U9j  in  April  1857,  a  man,  the  subject  of  a  large  femoral  aneurism, 
Hre  inches  at  tbe  base.  After  forcibly  manipulating  tbe  tumour 
ew  of  dislodging  the  fibrinous  contents,  a  Skey*&  tourniquet  was 
&e  femoral  artery  immediately  below  Poupart's  ligament.  1^1  uch 
nplained  of  in  tbe  tumour,  and  tbe  pulse  rose  to  one  hundred  and 
bll  and  strong.  Tbe  patient  was  bled  to  nine  ounces,  with  tbe 
ling  the  pain,  and  bringing  the  pul^e  to  fifty,  soft  and  regular, 
tourniquet  was  taken  o&\  tbe  leg  was  bandaged,  and  as  the 
,  yenesection  was  again  employed,  and  opium  and  tartarised 
inistered  internally.  On  tbe  tenth  day  pulsation  had  altogether 
cure  remained  good.  The  femoral  artery  is  described  as  being 
tlie  origin  of  tbe  profunda,  while  in  the  popliteal  space  the 
ms  hardly  perceptible. 

ever,  very  easy  in  this  instance  precisely  to  define 
jtive  effects  of  the  treatment  by  compreasion  and  that 
llation,  although  the  latter  may  be  considered  to  have 
important  part  in  prodticing  the  cure. 

b  treated  by  Mr,  Teale  compression  of  the  femoral  at  tbe  groio  had 

^  for  Bome  days,  in  tbe  treatment  of  a  popliteal  aneurism^  with 

product]]^  some  deposition  of  fibrine  in  tbe  sac  and  enlargement  of 

but  no  material  improvement  having  been   effected,  Mr. 

to  produce  displacement  of  the  fi brine  in  the  sac  by  moderate 

ie  first  attempt  excited  little  change ;  he  then  repeated  the 

greater  freedom,  '  kneading  tbe  tumour  in  various  directions.* 

n  half  alter  the  last  manipulation,  the  tumour  had  entirely  ceased 

jLmiCetf  June  16o7  -,  New  York  Jow*nal  of  Medkal  Sdancej  1857^ 
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31  jalmm,  and  had  become  a  solid  maas.  Eleven  days  aobaeqiMBflj,  I 
pBCisiic  left  the  hospital  cured,  the  tumour  having  decreased  zapdly  in  n^i 
jtt  having  been  aUe  to  walk  about  the  ward  a  few  days.* 

From  the  data  famished  by  these  cases,  which  are  the  oi 
ones  bearing  on  this  mode  of  treatment  which  I  ha^e  u; 
met  with,  a  judgment  may  be  formed  of  the  nses  and  danf 
of  the  ingenious  but  somewhat  hazardous  practice  of  manqii 
tion  in  the  treatment  of  aneurisms. 

TREATMENT  BY   GaLVANO-PuITOTUXB. 

In  the  preceding  modes  of  treatment  of  aneurism  it  is  ; 
posed  to  effect  a  cure  either  by  retarding  the  course  of  theU 
or  by  introducing  elements  which  &iyour  the  precipitation  c 
plastic  principle.  Gralvano-puncture  aims  at  producing  so 
modification  of  the  contents  of  the  sac  as  shall  &your  i 
coagulation,  without  incurring  the  risk  of  introducing  into 
circulation  foreign  and  perhaps  injurious  matters.  This  ei 
occasionally  accomplishes ;  but  it  is  not  without  its  own  peo 
accidents  and  dangers.  Thus  out  of  fifty  cases  of  aneoriii 
treated,  collected  by  Cinisellijf  twenly-tiuree  were  cured,  tn 
were  not  cured,  and  in  seven  instances  death  resulted.  Inc 
the  first  applications  of  electro-puncture  made  by  Beqji 
Phillips,}  Liston,  and  Gerard,  in  1838,  and  the  subsequent  ei 
of  Mr.  Keate,§  were  so  little  successful  as  to  discourage  ftn 
trials;  and  but  for  M.  P6trequin,||  whose  persevering  app 
tion  of  this  plan  was,  in  1845,  followed  by  success,  the  prooe 
might  not  yet  have  found  a  place  in  practical  surgery.  { 
the  publication  of  those  cases,  repeated  applications  of 
method  have  been  made  to  all  kinds  of  aneurism.  But  althi 
these  have  served  to  show  clearly  the  power  of  electridl 
efiect  the  cure  of  aneurisms,  they  have  shown  also  very  dk 
the  danger  and  accidents  to  which  it  may  give  rise.  It 
radical  defect  of  this  procedure  that  it  acts  by  inducing  d 
(or  *  passive')  coagulation  of  the  blood  in  the  sac.  Hence 
inherently  uncertain,  liable  to  cause  relapse  by  the  meltin 

•  yfed.  Times  and  Qaz.  p.  205,  March  1869. 

t  Stdla  Elettropuntura  nelia  cura  degli  Aneuritmi,  by  Dr.  L.  CiniaeUL 
mona,  1S5C. 

t  Ed pennitnU  Aotoing  that  Arteries  nuty  he  cMU^rated  wiih^ 
the  work  of  Phillips,  London,  1832 ;  and  hia  Letter  claiming  priority  of  i 
tion,  in  the  Archives  g4n,  de  M4d,  1847. 

S  Lancet,  183/^,  voL  iL  p.  668. 

y  Compte  rendu  de  VAcad.  des  Sciences,  1846,  vol.  xxi. 
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lum,  or  inflammation  by  its  too  sudden  deposition, 
is  very  liable  to  set  up  inflammation  in  the  walls 
itents  of  the  sac.  Then,  too,  the  needles  sometimes 
\  eschars  at  the  points  of  their  insertion,  and  thus  g-ive 
>nsecutiTe  haemorrhage.  In  Ciniselli's  Table,  referred 
B,  the  result  of  the  forty-thi-ee  cases  which  surrired  the 
lion  is  thus  stated :  of  the  twenty-three  cured,  six  were 
abjects  of  grave  accidents,  seventeen  recovered  without 
th  slight  accidents ;  of  the  twenty  who  were  not  cured, 
were  the  subjects  of  grave  accidents,  thirteen  recovered 
B  or  with  slight  accidents.  In  fact,  the  cases  are  few  in 
B  perfectly  happy  result  has  been  obtained ;  but  some  of 
Be  worthy  of  particular  attention, 

^ffibdATiAii  tineurkm,  forming  a  tumour  m  large  aa  a  hen^s  egg  beyond 
ride^  waft  cured  by  this  method  by  Dr.  Abeille.*  Tlje  success  of  ibis 
lae,  tbe  me  of  the  resael  aflkited,  its  proximity  to  tbe  hearty  the  rapid 
I  of  the  tumour^  and  the  coiDcideoce  of  coiistitutional  diseasei  would 
Id  grre  impoTtance  to  the  method  by  which  it  was  cured.  Again,  the 
hi  application  of  giJvauo*puBcture  by  N^Iaton  to  cirsoid  aneuriam,!  and 
i  at  the  elbow  by  Voillewier,  aiford  inataDcea  of  siiccesa  in 
EXl  of  Tarietied  of  the  diseaae  not  very  amenable  to  other  modes  of 
are  recorded  in  which  g«lvano-puucture  has  beeo  em- 
[  in  the  treatment  of  aneurbm  of  the  ascending  aorta ; 
\  Ittult  of  producing  what  in  deecrib«d  as  •  a  \ery  senaible  and 
at/ 1  while  in  the  other  the  improTcmeut  was  eo  great  that 
I  at  any  rate  temporaiily  cured. 
!  ia  ao  strikiug,  and  ao  well  illustrates  the  method^  that  a  fihort 
be  offered.  It  u  reported  by  Signer  Cinidellij  in  the  Gat, 
17,  1668.  The  aneuriam  was  of  the  jificending  aorta  on  the 
y  tad  was  rapidJy  Increasing ;  the  third  and  fourth  nbe,  and  iheintei^ 
nreen  them  were  much  pushed  outwards  by  the  tumour ;  its 
powerful,  and  very  percepUbl©  to  the  eye  as  well  as  to  the 
atient  could  not  lie  on  his  back^  was  much  troubled  by  loss  of 
I  unable  to  follow  his  occupation*  At  the  same  time  the  absence 
of  the  voice,  and  of  obstruction  to  the  jugular  veins,  with  the 
at  over  which  pulsation  could  be  felt,  rendered  it  probable  that 
I  was  not  of  any  large  size.  Three  polifihed  ateel  needles  were 
DOur,  each  penetrating  the  sac  of  the  aneurism  to  uhoui  an  Inch 
\  po^dye  pole  of  the  battery  was  first  applied  to  each  needle  in 
oagatife  pole  being  placed  in  contact  with  the  skin  over  the 


f^  d$  JfM  Aug.  184a 
ilr.  Cirsoid  Aneurism*      See  also  an  interesting  paper  by  Dr.  DunfiaD, 
.  Jamn,  April  1860. 

i  HMUam,  1847,  No.  2 ;  Ibid.  1850,  No.  33  j  Oaz,  Mcdica  Ital. 
I  I6S€^  XOt  44.    Another  case  quoted  here  was  unsuccesafuL 
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tumour.  This  prfcuution  is  said  hj  Cini»elli  to  prevent  the  fomrtMii 
escbara.  The  electric-current  was  procured  from  s  pile  formed  oftM 
square  couplea,  each  side  meaaimng  ten  centiinetres  (about  three  inchfesjtitee 
in  n  aolutioa  of  seA-soIt  The  current  was  directed  down  two  of  Uie  rm 
for  ten  minutes  each^  and  the  other  for  five  minute**,  the  whole  procf«( 
lasting-  forty  minutes*  The  Tsdthdrawal  of  the  needles  was  followed  hy  nl 
bleeding,  easilj  checked  h}-  saturnine  compreasea  and  ice.  The  Bame  mmm 
reduced  the  redness  and  swellings  which  was  the  onljsignof  local  t«adioiL 
general  symptoms  followed.  The  tumour  rapidly  diminished  in  promineDM 
in  pulsation  ;  the  patient  could  lie  oo  his  hfick,  and  waa  able  to  sleep  almod 
mediately  after  the  operation.  The  aneurismal  bruit,  which  had  been  recj ' 
also  ^dually  disappeared;  and  it  seemed  that  the  tumour  bad  become  ■ 
fied,  though  some  pubatiou  could  be  still  felt,  which  waa  thought  to  he  d 
the  aorta  transmitted  through  the  eoliditied  mass.  He  was  kept  quiet  u 
aa  poewble ;  but  te^  weeks  after  the  operation,  feeling  himself  quite 
he  resumed  hh  occupattoi]^  that  of  a  coach  man. 

From  the  study  of  numerous  collected  cases,  it  may  be 
that  the  modus  operandi  of  galvano-puncture  in  cases  w 
cure  has  followed  its  applicatioD,  has  not  always  been  ideni 
In  some  instances,  the  introduction  of  the  needles  into  tlw 
and  the  application  of  the  current  has  apparently  been  foDc 
by  the  formation  of  a  clot  which  only  partially  filled  the  an 
ismal  sac  ;  and  by  virtue  of  the  power  which  freshly  depo4 
fibrine  has  of  attracting  to  itself  fresh  layers  of  fibrine  from 
circulating  blood,  the  clot  has  gradually  increased  in  size,  i 
the  tumour  was  solidified  and  cure  effected.  This  is  the : 
favourable  sequence,  and  may  be  regarded  as  the  typical  re 
But  this  sequence  is  rare^  In  other  cases,  at  the  end  ol 
sitting  the  sac  is  already  fiJled  yoth  a  more  or  less  solid  co 
lum ;  sometimes  this  melts,  sometimes  it  remains  perma 
and  yields  a  cure.  Most  commonly,  however,  the  introdui 
of  the  needles  has  been  followed  by  symptoms  of  inflammi 
-within  the  sac,  and  the  cure  has  been  due  to  the  effect  of 
inflammation.  Either  coagulation  has  slowly  followed  upoi 
inflammatory  action,  or  suppuration  and  obliteration  of  th 
has  been  induced.  The  pain  of  the  operation  is  in  most  < 
very  considerable. 

Dr,  Althaus*  has  described  a  form  of  battery  which  is 
portable  and  convenient  for  the  removal  of  tumours,  anc 


•  On  the  Electrdyfic  Trentrrtent  of  Tmnottrs  and  other  Sm^y^l  Ik 
p.  12.  Dr.  Althaus  differs  from  Cinii«elli,  believing  that  the  negatire  pol 
ought  to  be  brought  into  contact  with  the  blood  in  the  aac.  He  gives  e 
of  his  own,  hut  cites  an  instance  in  which  an  aneurism  was  thus  cured-^ 
hj  mistake^  for  the  operator  had  intended  to  apply  the  positive  pde. 
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it  of  other  forms  of  disease  by  electricity-     By  immers- 
^^mij  the  needle  connected  with  the  neg^ative  pole  of  this 
itufl  in  the  sac,  he  believes  *  a  foreign  body  may  be  safely 
ited  in  the  sac,  round  which  we  may  expect  a  slow  and 

I  deposit  of  laminated  fibrine  to  take  place,' 
[  these  methods  of  cure  must  be  considered  as  less  satis- 
than  those  in  which  deposition  of  stratified  fibrine  is 
rly  obtained.  The  risk  of  exciting  inflammation  in  the  sac 
I  iX&  contents  is  a  very  serious  hazard,  and  the  statistics  of 
I  method  practically  confirm  the  objections  which  we  may 
pee  simply  firom  a  knowledge  of  its  mode  of  operation* 
latrano-puncture  appears,  then,  at  present  to  deserve  to  rank 
r  as  an  exceptional  expedient.  Its  claims  will  have  to  be 
pderedby  the  practical  surgeon  principally  when  he  is  called 
treat  either  aneurisms  at  the  root  of  tlie  neck,  or  in- 
snrisms  which  cannot  be  reached  by  digital  or  me- 
compression,  and  some  forma  of  varicose  and  cirsoid 
seated  superficially.  The  dangers  and  imperfections 
proems  must  restrict  its  application  even  in  this  limited 
Bat  as  a  resource  available  in  cases  where  neither  com- 
nor  ligature  can  be  advantageously  applied,  it  has  a 
\  of  useful  action. 

Treatment  bt  Coagtjlating  Injections* 

[treatment  of  aneurism  by  the  injection  of  a  coagulating 
the  centre  of  the  tumour  is  so  uncei*tain  and  so  little 
^t  a  short  account  of  it  must  suflice.  The  first  proposal 
I  put  forward  by  Monteggia,*  who  suggested  alcohol,  acetate 
f  and  tannin  as  coagulating  agents.  Wardropf  suggested 
!  acid,  advising  also  compression  so  as  to  stop  the  circula- 
i  abore  and  below  the  tumour*  Bat  since  the  experiments 
%raz  on  the  effects  of  perchloride  of  iron,  that  substance 
i  lieen  chiefly  if  not  solely  used.  Upwards  of  thirty  cases  so 
bted  have  been  collected  ;  and  there  can  be  no  doubt  of  the 
phtlity  of  thus  coagulating  a  large  portion  at  any  rate  of  the 
an  aneurism.  But  this  cannot  be  done  without  great 
The  dangers  proceed  either  from  inflammation  and 
set  up  in  the  neighbourhood  of  the  sac^  firom  inflamma- 


JbMiobfii  Chimrffieke,  pp,  68,  S2, 124.  Milan^  1613, 
.  Cflsl^o'a  Cycl.  of  Prac.  Sur^,  I  218, 
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tion  of  the  sac  itself,  producing  gangrene,  or  rapture  of  1 
anenriam,  or  from  the  consequences  of  embolism.    In  eigb 
collected  cases,  the  injection  proved  £Ettal  four  times ;  twice! 
gangrene  of  the  limb,  once  from  heemorrhag^  following  | 
of  the  sac,  and  once  frt)m  phlebitis.     This  is  a  formidabk  i 
of  accidents  and  a  large  proportion  of  deaths.    It  will  8 
larger,  when  we  remember  that  it  is  a  condition  of 
necessity  now  recognised  by  all    surgeons,  that  before 
method  of  injection  can  be  applied,  it  must  be  possible  to  i 
the  current  of  the  blood  by  pressure  on  the  artery  above  i 
below  the  tumour.     Thus  it  would  be  possible  in  neailj  i 
these  cases  to  apply  either  instrumental  or  digital  comp 
or  flexion;  proceedings  which  can  count  a  larger  proporlaane 
successes,  and  which  are  not  open  to  the  same  objections. 

The  treatment  by  injection  has  been  applied  to  nearly  < 
form  of  external  aneurism :  to  popliteal  aneurism,  by  llie 
Lenoir,  Minor,  and  Isaacs ;  to  carotid  aneurism,  by  M. 
to  aneurisms  of  the  elbow,  by  M.  Jobert,  Serres  d'iJais,  Va 
and  Dieulafoy;  and  even  to  aneurisms  of  the  innominate^  1 
M.  Barrier ;  of  the  subclavian  by  P6trequin ;  and  of  the  i 
by  Syme.  The  last  three  varieties  are  totally  out  of  the  < 
of  this  method  of  treatment,  because  they  are  inaccessible  i 
compression  of  the  artery  on  their  cardiac  and  distal  side ;  aal 
without  this  precaution,  the  small  clots  formed  by  each  drop 
of  the  perchloride  on  its  entering  the  sac,  are  likely,  as  hai 
been  proved  by  experience,  to  be  carried  by  the  blood  into  llie 
ramifications  of  the  artery  and  produce  gangrene.  To  repeit 
those  experiments  would  therefore  now  be  unjustifiable.  Anea^ 
isms  of  the  popliteal  artery,  and  of  the  extremities  generallf, 
are  susceptible  of  such  satisfactory  treatment  by  compreBsioi 
and  fiexion,  that  the  more  dangerous  method  of  injection  wooH 
here  be  out  of  place.  An  exception,  however,  must  be  made 
for  those  varicose  aneurisms  seen  most  commonly  at  the  elboff 
after  venesection,  which  have  not  always  proved  amenable  evei 
to  digital  compression,  and  in  which  deligation  is  somewliat 
complicated  and  diflScult.  Injection  of  perchloride  of  iron  liai 
four  times  been  successfully  applied  to  such  a  condition  hj 
Jobert,  Serres,  Vallette,  and  Dieulafoy;  and  proper  precau- 
tions being  used,  this  method  may  here  be  found  advantageooi. 
Tlie  same  may  also  be  said  for  cirsoid  and  anastomotic  aneoriBm. 
(See  Cirsoid  Aneurism.) 

When  in  any  case  it  is  determined  to  inject  a  coagulating 
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it  is  desirable  to  adopt  certain  precautions.  In  the  first 
as  to  the  fluid  selected*  Various  preparations  of  iron, 
ifi  the  lactate,  the  persulphate,  the  acetate  of  the  sesqui- 
of  iron,  tannic  acid,  alcohol,  and  acetic  acid,  have  been 
[ed  and  employed  ;  but  the  coagulating  power  of  the 
of  the  perchloride  is  so  much  greater  than  that  of  any 
fluids,  that  it  obtains  the  preference,  notwithstanding 
ting  qualities*  In  order  to  reduce  this  irritating  action 
linimnm,  it  ia  desirable  to  employ  a  neutral  solution  of  the 
ride  and  one  of  feeble  dilution.  Very  careful  directions 
given  for  the  preparation  of  the  solutions  by  M,  Burin- 
m,*  M.  Soubeiran,t  and  others.  In  the  earliest  cases 
ion  was  employed  of  the  strength  of  45° — 49*"  Beaume,  i.e, 
gr.  1"454  —  1'525;  but  experience  has  shown  that  solutions 
s  strength  are  productive  of  excessive  inflammation,  and 
alm«>st  inevitably  to  grave  accidents.  The  experience  of 
[Talette  has  shown  that  a  solution  of  tiventy  degrees  possesses 
eoAgnlating  power,  and  no  higher  degree  of  strength 
be  employed.  Care  also  should  be  taken  not  to  inject 
of  the  pereliloride ;  for  this  not  only  inflames  the 
of  the  sac,  but  diminishes  the  solidity  of  the  clot.  M. 
advises  the  injection  of  twenty  drops  to  every  centilitre 
of  a  pint)  of  the  contents  of  the  aueurismal  sac.  The 
it  experience  of  M.  Dieulafoy  (1859)  seems  to  show  that 
th  of  this  quantity  may  suffice ;  and  that  for  an  aneur- 
tainlng  twelve  centilitres,  or  three  and  a  half  ounces, 
to  twenty  drops  only  need  to  be  injected.  The  best 
lent  for  the  purpose  is  the  small  graduated  syringe  with 
piston  and  glass  body,  made  for  the  purpose  by  most 
it-makers,  and  also  used  for  subcutaneous  injections. 
►rming  the  injection,  it  is  necessary  first  to  establish 
rate  compression  of  the  artery  above  and  below  the  tumour, 
completely  to  arrest  the  blood  in  it.  The  pointed  trocar 
plunged  perpendicularly  into  the  tumour,  care  being  taken 
fbe  one  band  to  enter  tbe  cavity,  and  on  the  other  not  to 
lisfix  it^  both  of  which  accidents  have  happened  to  expe- 
operators.  The  success  of  the  step  is  indicated  by  the 
of  arterial  blood,  an  indication  which  should  be  looked  for. 
i  ffitnnnla  is  now  screwed  on  to  the  trocar,  and  so  much 


rmtdu  de  tAend,  de9  Sciences ^  Jan,  IG,  1854,  vol,  xxrviii,  p»  89. 
db  TTtirapeuHqm^  vol,  ilv.  p.  454,  185iJ  j  see  also  Thkte  de  M.  Jean 
Faiii.  1857. 
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as  may  be  thought  necessary  of  the  injectioii  is  pushed 
into  the  fluid  contents  of  the  aa/O  by  successive  turns  of  i 
piston*    Each  turn  is  usually  equivalent  to  half  a  drop,  i 
quantity  injected  may  be  fm*ther  estimated  by  a  referen 
a  scale,  which  should  be  marked  on  the  glass  body  of  1 
s)T-inge.     The  point  of  the  trocar  may  be  directed  up^ 
downwards,  and  on  either   side,  without  withdrawing  It 
as  to  form  several  centres  of  coagulation.     When  the 
has  acquired  a  certain  consiistence  and  the  coagnlatio 
sufficiently  taken  place,  one  torn  backwards  should  bej 
to  the  piston,  so  as  to  draw  up  the  liquid  contained  inl 
cannula  and  to  prevent  its  irritating  contact  with  the  ' 
it  is  then  carefully  withdrawn.     The  compression  of  the  i 
on  the  cardiac  side  of  the  sac  should  be  continued  for  an  ho 

It  is  necessary  to  attend  to  these  precautions  very 
because  experience  has  shown  that  owing  to  their  neglect  \ 
of  those  serious  accidents  occurred  which  marred  the  sue 
the  earlier  cases.      Notwithstanding  their  observance,  iti 
be  expected  that  inflammatioD  of  the  sac,  with  its  attem 
disasters,  will  frequently  follow  the  injection  of  the  per 
of  iron ;  and  since  this  method  is  mainly  applicable  to 
superficial  aneurisms  which  can  be  treated  by  other  proce 
not  open  to  that  objection^  and  not  foUowed  by  those  da 
the  applications  of  the  treatment  by  injection  are  likely  to  I 
limited.*     The  discovery  of  a  fluid  of  great  coagulating  ] 
and  devoid  of  irrifcating  propertieB,  is  a  desideratum  in 
method- 


Inteoduqtion  of  WrnE  mTO  the  Sac 

Mr,  Moore  has  suggested  f  a  method  of  inducing  coa^ 
in  the  sac  of  an  aneurism  by  means  of  the  introduction  of  a  I 
quantity  of  fine  iron  wire.     The  object  of  this  proceeding  t«  j 
detain  the  fibrine  of  the  circulating  blood,  and  thus  t4>  for 
clot,  much  in  the  same  way  as  in  the  common  experiment  ( 
whipping  the  fibrine  out  of  a  mass  of  blood  with  twigs. 


•  In  Gurlt  and  Hirach*d  Jahresherichtj  vol.  ii.  p*  314,  Berlin  1869,  will  I 
a  reference  to  a  work  by  Sij^^nor  Mai'sacci  oe  tbis  method  of  treating  ; 
ill  -which  the  author  rtilates  numerous  experiments  with  all  known 
coagulating  iluida.     The  concluaion  arrived  at  \b  that  expressed  in  the  text,  \ 
that  the  method  ia  ooe  not  deserving  of  confidence,  and  which  it  Lb  unju 
to  employ  in  cosea  where  conipreaaion  cmx  be  used. 

t  Med.-CMr.  Trmu.  xlvii,  120. 
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rpufpoee  Mr.  Moore  inserted  ioto  an  aneurism  of  laig^  aize  connected 

neb  of  the  aortn^and  w]il<:Ii  wa«  on  tim  fyuiut  of  btirbting  both  into  the 

And   through   the  skin,  twenty-*^ix  yards  of  liow  iron- wire.     The 

\-  ittsertiHl  tbr\jtigh  a  line  cajiniila,  the  point  of  which  wtis  mofed  about 

f  tlb6  performjince  of  the  operatioii  (wliich  Inaled  fin  hour),  io  as  to  coil 

I  will?  mil  nnuid  the  aac.     The  cannula  wua  provided  wilha  prohe  mmlu  of 

■  wu*  founded  at  the  point,  and  large  tmongh  just  to  fill  its  tube.     This 

My,  both  to  ascertain  a^  nearly  a*  possible  the  niz^  aad  position  of  the 

^  of  the  iac,  and  also  to  puali  the  tine  wire  out  of  tbe  caimula  into  the 

r  of  ihe  aneurism,  for  it  is  obvious  that  if  the  wire  wer^  left  projet^tlng  out 

,  nioenitiaii  and  fatal  hsemorrhage  would  probably  eni^ue.    Hapid  coagti- 

tke  eoDsequence  of  the  operation,  the  aneurism  ceased  for  a  tiiiiB  to 

,  and  the  pulse-rate  di[iiLDi.<shed  from   llli  to  78.     But  this  lavourahlt; 

I  transitory :  severe  mfl animation  of  the  sac  and  parts  around  soon  set 

Ml  and  tension  returned  in  the  tuitinur,  and  the  man  died  exhausted  by 

1 1^  fifth  day  after  the  operation-   On  post-mortem  examination  the  pn>xi- 

of  death  waa  found  to  be  periearditiB,  evidently  induced  in  some 

rbj  lli«  tnfliiaioiaUOQ  «et  up  ia  the  li*rg«  sac,  which  wna  in  close  proximity 

pericardiuok.     There  were  al»o  scattered  abscesses  in  the  kidueysp  but 

'  themt  were  produced  by  the  impaction  of  clots  carried  down  from  the 

d,  to  say  the  least,  doubt  ful|  since  traces  of  a  similar  action  at  an 

riod  were  detticted  in  those  organs.     The  sac  was  bllocular,  a  larger 

in  front  of  the  bone-s  of  the  thorax,  which  bad  been  eroded.    This 

t  with  a  firm  and  adherent  coftgubim  enclosing  the  coils  of  wire.     The 

r^iicli  had  not  been  entered  by  the  wire  ;  but  a  clot  projected  into  this 

|b  it  iJito  the  artery,  part  of  which  had  probably  formed  after  death, 

was  decolorised  and  laminated.     The  opening  from    the   iuner 

I  aorta  was  hardly  m  large  aa  a  sixpence.* 

re  thought  it  right  to  refer  to  this  case  somewhat  at 
iUustrating  the  latest  of  many  propositions  for  the 
it  of  aneurism  incurable  by  the  ordinary  methods ;  hut 
not  fc*el  myself  able  to  pronounce  a  Jecided  opinion  as  to 
lier  the  proceeding  u  le^s  or  more  dangerous,  and  leas  or 
Kkelj  to  succeed  than  galvano-puneture,  which  is  the  only 
Avuilablfi  method  in  such  cases.  It  must  be  remembered, 
f  one  hand*  that  it  has  only  been  tried  once,t  that  a  very 
.gaaiitity,  probably  too  large  a  quantity,  of  wire  wa« 
Eld  that  a  very  considerable  deposit  of  adherent  fibrine 
li3ced,  accompanied  by  great  temporary  amelioration 
symptoms.  These  considerations  might  lead  one  to 
fliat  in  a  future  trial  with  atlditional  precautions  better 


i  tt^tt^itliiiii  which  was  formed  around  the  wira  ia  to  he  seen  in  the  Mitaeum 
]ikldU«ex  Uospital.  It  is  almost  as  large  as  a  crieket-hall,  firm,  aiid 
r4eooUjfiM*d  A  smaller  piece  of  clot  is  also  preeened  which  projf?cled 
c  and  the  opening  of  the  artery. 
*  |pri«f  report  of  a  case  thus  treated  at  Liverpool  witho  it  success 
dy  I  atn  informed^  soon  after  Mr.  Moore's. 
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success  might  be  obtained.     On  the  other  hand,  the  histoijd 
the  case  shows  unmistakably  the  great  danger  and  i 
of  the  method,  the  difficulty  of  judging  of  the  form  of  the  i 
the  position  of  the  opening,  the  extent  of  coagulation  to  1 
produced,  or  the  effects  of  its  production. 

Other  surgeons  have  also  tried  to  induce  coagulation  bj  in 
ducing  foreign  bodies  into  the  aneurismal  sac.    The  < 
has  always  been  performed  by  means  of  needles,  which  1 
been  withdrawn  when  the  coagulation  has  seemed  soffieia 
far  advanced.   M.  Bichet  mentions''*'  five  cases  in  which  thisi 
has  been  adopted,  but  in  no  case  with  any  success,  and  in  i 
with  very  grave  accidents.     In  another  case  cited  by  M.  ] 
a  very  small  temporal  aneurism  was  treated  by  inserting  1 
needles  and  tying  a  ligature  beneath- them,  as  fornsevoa^i 
with  success.     This,  however,  is  quite  a  different  matter. 
Yelpeau  and  Mr.  B.  Phillips,  are  also  referred  to  by  Mr. ! 
as  having  performed  experiments  to  prove  that  aneurism  i 
be  treated  in  tliis  manner ;  but  I  do  not  find  that  either  ( 
used  acupuncture  on  the  living  body,  except  in  comb 
with  galvanism.     In  my  opinion,  as  far  as  I  am  able  to  jn 
fipom  the  few  cases  recorded,  galvano-puncture  is  a  less  ] 
measure,  and  more  likely  to  prove  successful,  than  acupu 
without  galvanism. 

Teaumatio  Aneubisk. 

By  ^  traumatic  aneurism  '  is  meant  a  tumour  containil 
blood,  communicating  with  the  cavity  of  an  artery,  and  duel 
a  wound  of  the  vessel.  Three  descriptions  of  injury  may  ki 
to  the  formation  of  a  traumatic  aneurism  :  1,  a  wound  peal 
trating  from  the  surface  ;  2,  a  tearing  or  strain  of  the  coats  I 
the  vessel  without  wound  ;  8,  fracture  of  a  neighbouring  bonaj 

The  first  is  the  most  common,  or  at  least  the  most  commonlf 
recognised t  cause  of  traumatic  aneurism.  A  man  receivei  i 
stab  or  a  small  incised  wound.  It  bleeds  freely,  and  most  like^ 
in  jets ;  but  the  haemorrhage  is  restrained  by  firm  pressure;  ita 
wound  heals,  and  the  man  thinks  himself  cured.  He  is  GonaaiM, 
however,  of  some  loss  of  power  and  some  anomalous  sensatiooi 


•  Ricbet,  op.  cit.  p.  324. 

t  If  we  consider  the  frequency  with  which  popliteal  and  other  mofpeA 
aneuriflma  are  attributed  to  accident,  and  their  much  more  frequoit  oocorreM 
in  persons  and  in  situations  most  exposed  to  violence,  we  might  be  tempted  to 
conclude  that  such  oneurisius  are  usually  traumatic,  and  due  to  thaiecondd 
the  clasd  of  causes  above  ouumeratcd. 
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limb,  such  as  cold,  numbness^  tingling,  and  a  feeling 
|hl ;  and  later  on  he  discovers  that  a  pulsating  tumour 

aeiith  the  scar  of  the  wound. 

such  a  simple  case  it  is  easy  to  see  what  has  happened  : 

baa  been  penetrated  by  a  wound  which  was  too  lar^e 

i  closed  by  the  mere  eflForts  of  nature,*  but  which  did  not 

tube  across,  and  did  not  stop  the  circulation.     The 

.  1yi8  not  had  a  very  direct  exit  by  the  skin-wound,  pro- 

in  ooosequence  of  the  altered  position  which  fasciae  and 

membraDous  structures  assume  in  deep  wounds,  under 

conditions  of  pressure,  tension,  &c.,  and  therefore  the 

has  not  interfered  with  the  healing  of  the  openin;^'  in 

I,     MeanwhUe,  below  the  fascia  blood  has  continued 

■ito  the  cellular  tissue  among  the  muscles,  formin^^  a 

„.:,  .sed  ecchymosis.     This  eochymosis  may  contiuue  iur 

time  to  increase ;   such,  however,  is  not  necessarily  the 

aa  much  of  the  blood  may  be  witli drawn  from  the 

-ue  by  the  action  of  the  absorbent  vessels  (the  veins, 

ly  the  lymphatics),  and   by  reflux  into  the  artery 

kii«  diastole,  as  is  poured  out  during  the  systole.     Sooner 

however,  the  presence  of  the  blood  acts  as  a  source  of 

and  sets   up   inflammation   in   its   neighbourhuod. 

condensation^  and  then  contraction  of  the  areolar 

and  so  a  sac  is  formed.     By  this  time,  probably  a  great 

'  the  blood  has  coagulated,  and  so  the  aneurism   (as  it 

contains  a  mixture  of  clotted  and  fluid  blood,  as  most 

IB  do.     In  other  cases  the  wounded  part  of  the  artery 

to  have  yielded  to  the  force  of  the  circulation,  and 

ig  therefore  formed  by  the  tissue  of  the  artery  itseli. 

it  is  one  of  no  practical  importance.     When  traumatic 

is  fully  formed,  the  case  differs   in  no  respect  from 

[  spontaneous  aneurism,  except,  perhaps,  in  its  greater 

to  cure,  since  the  heart  and  aiteries  are  probably 

while    in    spontaneous    aneurism    they    are     often 


symptoms  of  traumatic  aneurism  following  an  oj^eu 
»re  generally  distinct  enough.  The  scar  of  the  wound 
be  diacovered  even  if  the  history  is  obscure,  and  the  pub.v- 
mnd  bruit  are  generally  distinct.  But  it  must  not  be 
that  before  the  sac  has  been  formed,  pulsation  is 

•  See  vol  i.  pp.  744-748. 
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often  indistinguishable,  though  the  bruit  can  almost  alwayil 
recognised.     Such  lesions  as  these  are  often  incorrectly 
of  as  ^  aneurisms ' ;  a  term  which  is  only  applicable  when  1 
sac  has  formed.     This  is  not  a  theoretical  or  pedantic 
distinction,  but  a  practical  difference  of  the  greatest  imi 
The  formation  of  a  sac  is  the  first  step  towards  the  < 
the  disease,  and  shows  that  the  case  is  amenable  to  the 
paratively  mild  and  indirect  measures  which  are  adequate^ 
the  cure  of  an  aneurism,  such  as  pressure  on  the  main  1 
or  its  ligature  at  a  convenient  spot  above  the  tumour, : 
of    requiring    the  frequently   severe    and  difficult    op 
necessary  for  exposing  and  securing  the  wounded  part  of  l| 
vessel. 

Traumatic   aneurisms   differ  in  rapidity   and 
formation  according  to  the  nature  of  the  tissue  with  ' 
wound  communicates ;  whether  the  wound  be  in  a  large  < 
filled  with  loose  cellular  tissue,  or  a  space  where  the  blood^ 
be  bound  down  and  disposed  in  extensive  membraniform  1 
by  contiguous  fasciee  or  tense  muscles.     Thus  in  the  i 
orbit,  traumatic  aneurisms  of  large  size  soon  follow  on 
to  the  main  artery,  or  even  to  a  comparatively  small 
The  well-known  case  of  Lieutenant  Seton  was  an  examp 
this   fact.     A  wound  of  a  branch  of  the  external  iliae,  \ 
patient  being  stout  and  the  cellular  interval  large  and 
occasioned  an  extravasation  of  blood,  which  was  large 
to  lead  to  the  belief  that  the  parent  vessel  had  been  inji 
In  the  limbs,  on  the  contrary,  the  formation  of  anei] 
consequence  of  wounds  of  large  vessels  is  more  rare ;  and } 
formed,  they  will  often  undergo  a  process  of  spontaneous  i 
by  rest  and  simple  measures.     The  reason  for  this  doubtl 
that  before  aneurism  has  formed,  the  blood  itself,  bound  i 
by  tense  fasciae  and  strong  expanded  layers  of  muscle, ' 
pressure  on  the  wounded  vessel,  tending  to  limit  the  < 
and  close  the  wound ;  and  after  the  tumour  has  been  de 
the  pressure  which  (it  must  never  be  forgotten)  the  sac 
upon  its  contents  is  materially  aided  by  the  pressure  of  the  j 
parts  upon  the  sac. 

The  progress  of  traumatic  aneurisms,  therefore,  is  not  alu 
towards  death,  even  if  left  alone ;    and  when  they  are  of  i 
size  they  are  generally  easily  cured.     Direct  pressure  is  j 
liarly  applicable ;    but   it   should   be   carefully  regulated  «■ 
adjusted^  so  as  to  avoid  the  danger  of  sloughing.     P^M 
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UmI  pressure  is  the  most  efficient  and  safe,  if  circmnstancea 
us  to  secure  the  services  of  a  relaj  of  attendants,  who 
te  gentle  and  steady  pressure  with  their  hands  over  the 
Or   in  very  small  aneurisms  lying   aguinst  a   bone,  the 
it   nmy  be  directed  to  keep  his  fingfer  on  the   pulsating 
never  he  can,     I  have  seen  a  small  tempoml  aneurism, 
'  of  the  blow  of  a  stone,  thus  treated  with  sufficient 
void   the  necessity  of  any  other  treatment.     In 
1 1' J   lieeper  tumours  some  form  of  bandag^e,  with  the 
liion  of  an  air-pad^  may  he  necessary.     Forced  tiexioji 
limb  is  of  course  often  advisable.     With  direct  pressure 
le  combined  the  compression  of  the  trunk  leadin^^  to  the 
r,*  and  the  limb  should  be  raised. 
"  th»--^e  means  fail,  the  artery  must  be  tied.     Some  authors 
in  these  cases  the  method  of  Anel  to  that  of  Hunter, 
^justly, that  as  the  artery  will  be  found  healthy  close  to 
r,  one  of  the  advantages  which  Himter^s  method  has 
f    '*;      oration  is  lost.f    This  is  quite  true;  but  the  general 
An  el's  method  over  Hunter's,  eateries  j^arihtt^-,  is 
^,  since  the  mere  fact  of  there  being  a  portion  of  ai'tery 
'tween  the  ligature  and  the  tumoiur hardly  ever  affects 
->  L»f  the  case.     Ifj  therefore,  the  tumour  be  deeply 
,  and  it  would  be  difficult  to  expose  the  vessel,  as  it  leads 
no  hesitation  need  be  entertained  in  trusting  to  the 
m  method  ;  while  if  (as  is  usually  the  case  at  the  be  ml 
idbow)  the  tumour  and  tlie  artery  on  which  it  is  seated  be 
the  whole  operation  of  opening  the  sac  and  tying 
of  the  vessel  offers  no  special  difficulties,  and  is  cer- 
\  gucceed.     It  is  therefore  often  adopted ;  and  we  shall 
ten  treating  of  axillary  aneurism,  that  it  has  been  reeom- 
bj  a  high  authority  for  general  use  in  tliat  form  of  the 
Stilly  the  great  majority  of  traumatic  aneurisms  have 
the  prtjper  application  of  pressure,  and  few  of  those 
__    e  not  done  so  are  known  to  have  resisted  the  Hun- 
operation*     It  is  only  in  cases  in  which  the  tumour  is 
ly  seated,  and  the  operation  therefore  comparatively 


•  m  ta^e  of  twuniiitlc  aiieim»m  of  the  radial  artery,  cured  by  a  vani* 
ci  forced  fli^ion  of  the  elbow  and  compresaion  of  tbe  bratTliial,  iitid 
I  by  extencion  of  the  arai ;  Brit,  MmL  Joum,  iHtK)^  p.  boO. 
i  will  \m  rdnujoibered  thiit  Auel  operated  fur  a  trauma  lie  aneuiiaiii  at  ibe 
riJM  elbow. 
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easj  and  bloodless,  that  the  majority  of  surgeons  wodd 
the  old  operation. 

Traumatic    aneurisms    from   contusion  or   sprain, 
external  wound,  are  too  closelj  allied  to  those  of  sponj 
origin  to  call  for  any  special  notice  in  this  place.     This  fom 
injury  is  nearly  related  to  the  obstruction  of  the  arteries, 
is  noticed  in  the  essay  on  Wounds  op  Abtebies,  vol.  L  p. 
The  difference  seems  to  consist  in  the  complete  or  partial 
sion  of  the  coats  of  the  vessel ;  the  former  leading  to  anei 
external  to  the  artery,  the  latter  to  the  formation  of  a 
and  the  obliteration  of  its  tube.     It  is  possible,  however, 
some   aneurisms   (and  amongst  others  many  of  those 
spontaneous)  may  arise  from  the  laceration  or  paralysis 
injury  of  the  middle  coat  of  an  artery,  and  the  protrusion  of' 
blood  through  the  space  thus  leffc  into  the  cellular  coat^ 
it  distends.^     The  point  is  one  of  anatomical  rather 
practical  interest. 

Notwithstanding  the   remarkable  inununity  which 
enjoy  even  in  the  most  formidable  injuries,  it  is  not  sui 
that,  as  they  lie  so  close  to  the  bones  in  many  situations, 
should  occasionally  be  wounded  by  splinters,  or  ruptured 
sudden  stretching  in  fractures.      This  accident  is  not  comi 
and  it  usually  happens  in  such  severe  injuries  that  amp 
is  necessary  :  some  cases,  however,  are  leffc,  in  which 
of  an  artery  occurs  as   one  of  the  complications  of  a 
fracture,  or  of  a  compound  fracture  in  which  the  other  inji 
are  not  very  grave.     In  the  latter  case,  no  great  difficulty 
exist  in  deciding  on  the  necessary  treatment.     If  the  limbi 
be  saved,  the  wound  must  be  enlarged,  and  the  wound  of 
vessel  treated  irrespective  of  the  fracture.     But  when  a  li 
blood-vessel  is  wounded  in  a  simple  fhusture,  it  is  not  all 
easy  to  make  out  in  the  first  place  whether  the  wounded  ti 
is  an  artery  or  a  vein ;  and  if  the  former,  whether  the  n 
artery  of  the  limb  or  one  of  its  branches.     In  deciding  beh* 
an  artery  and  a  vein,  the  chief  guide,  of  course,  would  be 
presence  or  absence  of  pulsation  in  the  collection  of  blood ; 
then  pulsation  is  often  not  perceived  at  first — not  till  the  Uol 
has  become  encysted,  and  the  case  therefore  has  changed  bcfti 
wound  of  the  vessel  to  a  traumatic  aneurism.     Another  inofi 
tant  symptom  is  the  state  of  the  pulse  below  the  injury ;  b 

*  See  Hokitansky,  op.  cit  vol.  iv.  p.  299. 
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oaay  be  obscured  by  the  ecchymosis  and  other  sweUing. 
n,  bruit  may  be  heard  at  the  seat  of  the  injury  ;  and  this, 
lOgh  it  does  not  quite  settle  the  poiot,"*^  yet  is  perhaps  the 
1  Meeeaible  and  trustworthy  of  all  the  symptoms. 
iw,  in  «uch  a  case  as  this  three  courses  are  open :  viz.  to 
lown  on  the  seat  of  fracture  and  search  for  the  bleeding 
1 ;  to  amputate  the  limb ;  or  to  leave  the  ease  to  the 
trs  of  nature,  aided  of  course  by  rest  and  suitable  position. 

John  Bell's  Surgery  this  species  of  traumatic  aneurism  is 
folly  diseuBsed;  and  he  seems  to  have  been  of  the  opinion 
it  was  always  necessary^  in  cases  not  severe  enough  to  de- 

I  ojxiputation,  to  cut  down  and  tie  both  ends  of  the  vesseLf 
.  tliia  severe  operation  is,  at  any  ra.te,  not  always  necessary, 
Bar  from  the  fact  that  four  cases  have  occuiTed  at  the 
Seaex  Hospitjil,  under  the  care  of  Mr.  Moore  and  Mr. 
hell  Henry,  in  which  such  traumatic  aneurisms  have  formed 
bare  got  well  spontaneously.  Short  notes  of  one  of  these 
^  which  was  under  Mr<  Moore's  care,  may  be  ap[  ended,  as 
tnUixtg  the  subject  better  than  a  lengthened  disquisition* 

voQAQf  Mged  fofty*two,  preflented  beraelf  in  the  middle  af  the  day, 
Hp  the  previous  night  falleo   downstairs  and  injured  her  right  arm. 

^■ie  oecmred  at  King  s  CoUego  Hospital^  in  which,  after  injurj,  with 
PBb  of  one  eye,  a  bruit  was  dtetiuetly  heard  over  that  aide  of  the  houd. 
•Uatiiiii  waa  experienced  in  coming  to  the  conolusinn  thiit  the  cube  waa 
IgpBitnaiii  in  the  orbit»  and  thu  carotid  wa«  tied.  The  patieut  died  ;  and 
HUl  DO  trace  of  aneurism  could  bu  perceived.  The  cnum  of  the  sound 
wJt  obscure.  The  caae  will  be  hereafter  referred  to  under  the  head  of 
]  AneurifiOK 

WImd  as  artery  ia  thus  lacerated^  along  with  fracture  of  the  bonea,  you 
tbia  alternative,  lo  cut  the  limb  lAY  at  once,  if  it  be  very  desperately 
iedy  or  to  tiy  to  aave  it,  by  making  inciaiooa  and  tyii)|j:  the  artery.     The 

II  is  already  complicated  with  aneurism,  and  you  are  under  the  dangerous 
liY  of  coavfrtiag  thi»  cc^mplieated  aneuriam  into  a  compound  fracture. 
Boly  your  tourniquet^  make  a  long  and  deep  incision,  turn  out  the  coagula 
(id  with  your  tingera,  cleanse  the  sac  with  sponj^'e^,  search  for  the  artery, 
I  it  up  i^ve  and  below  where  it  is  torn.     You  wash  out  the  blood  from 

wtUl  ayrtoges  and  spoogesi  for  while  it  lies  betwixt  the  lionea  they 
yntto ;  whai  blood  you  are  forced  to  leave  melta  down  into  bad  matter 
PS  0t[;  the  d^per  parta  of  the  wound  gradually  digest,  granulate,  and 
I  wilii  toll  fleab;  and  when  the  continuity  of  the  parts  m  thus  restortMi, 
iw  bone  or  callua  begina  to  form.  Such  ia  the  activity  of  a  wounded 
in  Ibmiiiig  ita  aneurifiii  and  deatroying  the  surrounding  parta,  and  '•o 
laffirf  ii  the  disorder  when  a  wounded  artery  ia  added  to  a  fractun^d 
iatf  imloia  theae  operationa  are  performed  early,  the  limb  ia  inevitably 
aobn  Bell'a  Sm-QWtf^  Charlea  Bella  edit.  1820,  vol  iv.  p.  404. 
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The  whole  of  the  hand  and  fore-ann  and  part  of  the  upper-ann  were  ten^ 
swollen,  and  covered  with  bulla;  of  variouB  but  principally  small  size.  SenAJ 
niixtnl  with  blood  tilled  the  biillic.  It  was  ea«y  to  make  out  a  fracture  of  Aii 
oleornnon ;  but  it  wa^  iniposMble  to  perceive  any  fracture  of  the  humenu,ai 
the  bone?*  »)f  the  fore-arm  ap]>«*ared  to  be  in  place.  She  refused  to  come  iiH 
th«)  h()S|)ital,  but  was  admitted  next  day.  The  swelUn;?  was  then  laxger, 
the  ve^*i«■atiouH  more  exten.^ive.  There  waa  an  aneurism al  pulsation  in  aoii 
of  th('  elbow,  Htron^i:  and  eximndinfr,  but  deeply  seatf'd.  The  impulse  extenM 
halfway  up  the  inner  side  of  the  arm,  and  more  than  halfway  down  tb 
whole  palmar  surface  of  the  fore-arm.  A  distinct  bruit  was  heard  with  tU 
stethoHc'ope  in  fn>nt  of  the  elbow.  The  two  art«fries  at  the  wrist  best  n 
forward  and  so  forcibly ,  and  appeared  so  much  larger  than  those  of  the  oCkt 
side,  as  to  ^^ive  the  idea  that  they  had  been  raised  by  extravosated  blood,  mi 
that  the  pulsation  was  communicated  to  the  distended  sheaths  of  the  tuk!i 
The  skin  of  the  hand  was  dusky  from  congestion:  and  when  the  colour «■ 
driven  awny  by  pressure,  it  returned  very  slowly,  showing  the  embanwnl 
condition  of  the  circulation.  The  limb  was  everywhere  warm,  however,  mi 
there  was  no  siprn  of  impending  gangrene.  A  consultation  was  held,  at  whlA 
various  opinions  were  expressed  as  to  the  appropriate  treatment;  but  it 
agrctnl  that  there  could  be  no  doubt  that  some  large  artery,  possibly  thi 
bmcliial,  was  wounded.  It  was  ultiuiately  decided  to  watch  the  case.  In  thi 
evening  the  swelling  wtu4  found  not  to  have  increast^,  and  the  hand  m 
ct^rtainly  h}M  tense.  A  rounded  swelling  was  found  near  the  armpit,  in  tl*. 
neighbourhooil  of  the  brnchial  artery,  which  appeared  to  be  the  end  of  tl* 
clot  of  blood.  On  the  following  day  (the  third  from  the  accident)  pobitifli 
had  Ci^ased  in  all  other  parts,  and  was  perceptible  only  in  fmnt  of  the  elbov, 
over  a  space  about  as  large  as  a  half-cro\Mi,  and  not  strong.  Next  day  thi 
aneurisnial  pulsation  finally  disappeannl,  and  the  swelling  afterwards  gradiiiny 
subsided.  When  the  subsidence  was  sufficient,  fracture  of  the  lower  end  if 
the  humeru.>*  was  detected.     Tlio  case  did  well. 

Of  the  other  three  cases,  one,  under  Mr.  Henr^'^s  care,  was  a  wound  of  tbi 
poftterior  tibial  arterj',  in  a  b<n'  who  suffered  from  simple  fracture  of  the  le^ 
The  dingnoHis  rested  upon  the  absence  of  pulse  in  the  artery,  and  the  preseiw 
of  bruit,  to»rether  with  peculiar  restlessness  of  the  limb.  The  fracture  hetW 
slowly  (in  about  two  month s\  and  the  above  symptoms  gradiuilly  subeidfd; 
but  tlie  pulse  did  not  n>tum  in  the  affected  artery.  In  the  third  case  (Sb, 
Moort»'s  pati»'nt),  one  of  simple  fracture  of  the  femur  in  a  man  aged  tbirty-6rt^ 
tht'H^  was  extensive  swelling,  together  with  arterial  bruit  in  some  arteir— no* 
the  femoral — which  couM  b«*  felt  below  the  seat  of  injury.  Here  also  theWt 
and  swelling  disa]^p«'ar»»d  with  rest,  and  the  fracture  united  in  three  montlA 
The  fourth  caw»,  also  un<li*r  Mr.  Moore's  care,  was,  like  the  second,  a  wound  rf 
one  of  the  tibial  arteries  in  fracture  of  the  leg. 

It  will  be  noticed  that  the  majority  of  these  cases  were  merolj 
wounds  of  the  artery,  and  not  aneurisms  in  the  strict  sense  of 
that  term  :  since  they  recovered  without  the  formation  of  any 
aneurismal  sac*     This  fact  seems  to  testify,  even  more  strongly 


•  To  these  cases  of  lesion  of  arteries  in  fracture  may  be  added  a  case  men- 
tioned by  Mr.  Skey,  in  a  dis=cu8fcion  at  the  Medical  and  Chirurgical  Society,  on 
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tlie  mere  occurrence  of  spontaneous  cure,  to  the  decided 

cjr  to  recovery  manifested  bj  ^vtmnds  of  liealthj  arteries 

uncomplicated  bj  external  injury.^    But  if  ati  aneurisnial 

should  form,  its  formation,  far  from  bein^^  an  unfavourable 

in  the  progress  of  the  case,  is  part  of  the  process  of  cure. 

IS  abundantly  elear,  therefore,  that  8ur*^ical  interference 

k'Qieae  cases  can  only  be  justified  by  the  presence  of  alarming 

apt^.-ras ;  and  that,  by  the  aid  of  simple  position,  and  perhaps 

jpropriate  cases  light  and  even  compression,  a  great  number 

t  Arteries  wounded  in  fractnre  will  heaL 

?  clot  sometimes  softens,  and  suppuration  occurs ;  and  tliis 

may  lead  to  the  spontaneons  cure  of  the  injury.     An  in- 

jg   instance   of  this   spontaneous  ejection   of  the   clot 

be  found  in  Ormerod's  Clinical  CoUecfionSy  p.   143,  after 

tre  of  the  femordJ  artery  in  a  child,  the  patient  recovering, 

L  only  the  loss  of  two  toes  by  gan^eue ;  but  the  limb  was 

are,  however,  no  doubt,  cases  in  which  things  do  not 
I  so  favourably  ;  and  this  unfavourable  course  tends  in  one 
directions — either  that  no  aneurism  forms,  but  the  ex- 
of  blood  increases,  and  thus  the  circulation  is  so  far 
tliat  gangrene  is  either  commencing  or  appears  im- 
it ;  or  that  an  aneurism  has  formed,  and  its  increase  calls 
e  operation  to  check  it.     If  no  aneurismal  sac  has  been 
and  the  extravasation  of  blood  is  increasinf^,  gangrene 
1  soon  commence.  The  only  way  to  prevent  it  would  be  to  cut 
aa  recommended  by  John  Belt,  upon  the  wounded  vessel ; 
tbe  opportunity  will  rarely  occui\     When  gangrene  has 
lotBlj  set  in,  it  appears  theoretically  possible  that  a  similar 
ice  might  be  occasionally  advisable ;  but  in  all  the  cases  of 
I  have  knowledge,  amputation  or  death  has  been  the 
ire.     Still,  the  relief  to  the  circulation  afforded  by  the 
i  of  the  extravasated  blood  might,  in  some  rare  cases  of 

by  Mr,  Brm&  (see  infr.  AxiHarv  AnetiriftTn).     The  patietit,  a  woman, 
to   have  met  with  a  dialocatinn  of  the  shoitldpr,  which  wil^ 
to  kaTe  bi*fn  reduced.     A  very  lar^e  aruurifjm  formed  in  the  axilln. 
lOnr  WAS  liud  op^n.     Great  hu?rnorrhagt?   followed ;  but  this  was  socm 
,  and  Uoth  vndn  of  the  vessel  were  tied.    Th<a  wonmn  died.    It  was  fouiKl 
hf  mrierj  hod  been  wounded  by  the  ?harp  enda  of  a  fracture  of  the  neck 
be  bnmi*nia. 

Z  would  peraind  the  reader  of  the  many  in-ianees  in  which  arteries  have 
b  wootidod  is  dubcutaneoua  section  of  tendons,  and  the  rarity  of  cou^uuut 
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injury  to  the  upper  extremity,  determine  the  surgeon  to 
down  upon  the  seat  of  injury,  as  a  last  effort  to  save  a  poitin 
at  any  rate  of  a  hand  in  which  gangrene  had  absolutely 
meneed.     This  is  a  matter  which  would  depend  entirel; 
individual  judgment,  based  upon  the  symptoms  of  the  case  i 
hand.     In  the  second  case,  that  in  which  an  aneurism 
formed  and  is  advancing,  the  treatment  differs  in  no  respect 
that  of  aneurism  in  other  circumstances  and  from  other  cam 

The  two  cases  related  bj  Dupujtren*  are  well  known :  one  occurred  m 
own  practice ;  one  under  the  care  of  Delpech.    In  both,  some  artery  it 
back  of  the  leg  (the  popliteal,  or  one  of  its  branches  near  the  dinaon) 
been  torn  in  a  comminuted  fracture  of  the  bones  of  the  leg;   a 
swelling  formed  in  the  ham ;    and  the  surgeon,  unwilling  to  amputats 
thigh,  fearing  to  lay  open  so  large  a  cavity  and  inflict  such  extensife 
upon  the  seat  of  fracture,  and  being  unaware  of  the  reparative  power  of 
in  such  cases,  cut  down  on  the  femoral  artery  and  tied  it.    Both  p 
recovered,  without  a  bad  symptom. 

These  cases  are  interesting,  and  will  repay  pemsaL 
bear    a  striking   resemblance  to    Mr.    Moore's   case   quot 
above  (p.  519);  and  it  seems  very  probable  that,  if  they 
been  similarly  treated,  they  might  have  undergone  a  spo 
taneous  cure,  in  the  same  manner  as  that  and  the  other 
there  referred  to  did.     In    neither  of  the  cases  related  in 
Lemons  orales  was  there  an  aneurism,  properly  speaMng, 
sufficient  time  had  not  elapsed  for  the  formation  of  a  sac ; 
the   clearness  of  the  pulsation  renders  it  probable  that  ih 
ecchymosis  was  tending  to  become  limited,  and  that  a  sacwod 
soon  form  ;  and  this  appears  to  furnish  an  additional  reason 
waiting  and  watching  the  result.     When  aneurism  has  fomMi 
it  is  a  sign  that  the  cellular  tissue  is  contracting  upon  the  hlooii 
This  is  very  likely  to  lead  to  deposit  of  laminated  coagulnm  ii 
the  sac.     At  any  rate,  it  is  highly  improbable  that  the  anenrifll 
will  begin  to  increase  rapidly,  since  the  patient  is  of  course  4 
rest  and  the  limb  in  an  appropriate  position.     Should  it,  how 
ever,  increase,  compression  of  the  artery  above  will  be  ttl 
method  most  probably  indicated,  perhaps  ynth  gentle  compM 
sion  on  the  sac,  if  the  fracture  is  sufficiently  consolidated.   I 
the  fracture  be  firmly  united,  it  may  even  be  advisable  to  resoU 
to  forcible  flexion.     In  cases,  however,  where  a  main  artery  i 
wounded,  as  well  as  in  those  where  it  is  tied,  the  fracture  nnitai 
very  slowly.     This  may  be  noticed  in  the  cases  from  Middleso 


•  '  Sur  les  An^vrismes  qui  compliquent  les  Fractures,'  &c.,  Zejom  w^M 
tome  ii.  pp.  521,  &c.    Paris,  1839^ 
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pttal,  qaoted  above,  and  has  been  observed  by  Diipitytren 
others ;  so  that  the  treatment  of  traumatic  aneurism  from 
ire,  if  it  increase  while  the  patient  is  lying  in  bed,  will  be 
compression  or  ligature  of  the  main  trunk ;  and  in  eases  so 
'  resembling  Mr.  Spence' s,  quoted  on  p.  500,  that  the  aneurism 
ipparently  consolidated  during  the  repose  necessitated  by 
I  fimctore,  but  recurs  on  the  patient  resuming  his  active  avo- 
ioDS,  the  treatment  there  pursued  {that  of  forcible  flexioo) 
[  rerj  probably  be  as  successful  as  it  was  in  that  case,  should 
^iitttatiou  of  the  tumour  render  it  applicable- 

sinisms  the  result  of  fracture  are  not  confined  only  to  the 

of  the  limbs,  but  may  form  in  any  part  where  an  artery 

k sufficiently  near  to  a  bone  to  be  involved  in  the  injury.  Thus 

[Bosk  and  Mr.  Curling  have  each  put  upon  record  a  case  in 

,  traumatic  aneurism  formed  upon  the  ophthalmic  artery 

^oonfleqnenee  of  fracture  of  the  base  of  the  skull.*     In  both 

the  carotid  artery  was  tied,  and  with  complete  success* 

I  bdow  on  Orbital  Aneurism,) 

pltire  of  artcrie^s, — The  complete  subcutaneous  rupture  of 

ery  from  a  blow,  strain,  or  %vrench,  and  the  consequent 

itioD  of  blood  into  the  cellular  membrane^  is  the  form  of 

which  is  usually,  though    incorrectly,  called  a  '  diffused 

ic  aneurism.*  It  should  be  called  what  it  is,  viz.,  *  rupture ' 

'•  laceration '  of  the  vessel.     The  injury  is  more   commonly 

i  in  the  popliteal  than  in  any  other  vessel,  and  next  in  the 

f ,  from  obvious  causes.     The  symptoma  are,  failure  of  the 

below  the  seat  of  injury,  great  swelling  of  the  limb  from 

of  blood  beneath  the  fascia,  and  remarkable  loss  of 

iperattire.     Pulsation  cannot  be  detected  unless  the  coUection 

is  becoming  encysted  (i.e.  the  case  is  passing  on  to  the 

>n  of  aneurism) — at  least  this  has  been  the  case  in  all  the 

of  this  injury  which  I  have  seen.    Brnit  can  usually  be 

bnt  this  symptom  is  variable.      I   regard  the   loss  of 

&ture  as  a  most  valuable  sign  of  the  injury.     In  some 

[  the  rupture  may  be  at  first  only  partial,  and  then  some 

»n  may  be  detected  in  the  vessels  below  the  injured  part.t 


'  3ftd.'Ch$r.  Trims,  voli*  xxii,  xxxvii.     See  also  the  first  of  Mr,  Nimneley'i 
Bkcv  in  joL  xliL 

1 8««    n  c*te    imdef  Mr  BrodhuTst^a  care  reported  ui  the   Path,   Traru, 
*lii  triL  p,  7-L      Her^   the   rupture  seems  to   hnve   been   rendered   altnast 
pltf«  hj  the  exertion  of  taking  a  long  wfilk.     See  aUo  a  ca»d  under  Mr. 
\^mm  l]a«lum*  care,  in  Poland,  op,  cit-  p.  24. 
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Mr.  Ppland*  believes  that  in  such  cases  pulsatioii  is  moielikelf 
to  be  found  in  the  collection  of  extravasated  blood  than  whoi 
the  artery  is  completely  ruptured. 

The  treatment  of  this  injury  must  depend  on  the  vessel  in- 
volved. When  the  symptoms  of  rupture  of  the  popliteal  artery 
have  been  well  marked,  I  have  never  seen  a  case  in  which 
ultimately  amputation  or  death  has  not  followed,  nor  can 
I  find  any  recorded  case  which  is  to  my  mind  satisfactory. 
Hence  I  think  the  best  course  is  to  amputate  at  once,  when 
the  loss  of  pulsation  and  the  fall  of  temperature  indicate  plainly 
that  the  artery  is  completely  torn  across.  In  smaller  arteries, 
and  in  those  of  the  upper  extremity,  even  as  large  a  vessel  at 
the  axillary,  the  proper  course  is  to  cut  down  upon  and  secure 
the  vessel.  When  partial  rupture  is  suspected,  a  trial  may  be 
given  to  compression  of  the  trunk  leading  to  the  injured  part. 

The  accompanying  vein  is  often  also  ruptured,  especially 
when  the  artery  is  torn  completely  across.  I  am  not  aware  that 
any  symptoms  exist  by  which  this  complication  can  be  distinctly 
recognised ;  but  its  known  frequency  constitutes  an  additional 
motive  for  amputation  in  such  cases.  Sometimes  the  popUteal 
nerve  has  also  been  torn. 

Aeteeio-Venous  Aneukism. 

Under  this  title  are  included  two  forms  of  aneurismaJ  dilatation 
of  an  artery,  communicating  with  a  vein,  known  respectively 
as  varicose  aneurism  and  aneurismal  varix.f 

Varicose  aneurism  consists  of  a  circumscribed  consecutive 
aneurism,  which  communicates  with  the  artery  on  one  side  and 
the  vein  on  the  other.  The  vein  is  always  tortuous  and  dilated, 
sometimes  to  an  enormous  extent.  In  aneurismal  varix  there 
is  no  aneurismal  sac.  Adhesion  has  occurred  between  the 
artery  and  the  vein  at  the  point  at  which  they  communicate;  and 
the  blood  is  projected  directly  from  the  artery  into  the  vein 
at  each  pulsation.  Here  also  the  veins  connected  with  the 
diseased  part  are  greatly  dilated,  and  the  embarrassment  of  the 
circulation  thus  produced  is  the  chief  symptom  of  the  affection. 


•  *  On  Rupture  of  the  Topliteal  Artery/  &c.,  from  Guy's  HospAd  Be- 
porh,  p.  32. 

t  William  Hunter  was  the  first  to  describe  arterio-venous  aneurisw 
accuratolv ;  and  he  also  pointed  out  the  difference  between  an  aneurismul  v*ri* 
and  a  varicose  aneurism,  though  he  did  not  use  those  terms.  See  South'* 
CheliuSf  vol.  ii.  p.  272, 
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I  condition  of  a  Taricoee  aneurism  is  shown  in  the  nocompaiiying 
vdiftwn  from  a  preparation  in  the  Museum  of  Univemty  College,  Another 
•ting  peculiarity  is  alao  to  be  notieed  in  tlris  pn*parfjtioTi — viz,  tbat  there 
f^  diTiMon  of  the  bmcbifti  art'-iy,  «iid  tliftl  ihereforo  a  li^^atnre  placL^d 
whMi  waa  supposed  to  hd  tho  brachial  artery  might  have  failed  to  cure  the 

Fig.  lOa 


•r>M 


^hom  m  pirparaHon  by  Mr.  Liston,*  of  varico&e  aijf*uristn  at  tb©  bend  of  the 
ill  I  he  Museiiin  of  UDiTersify  Collcjjp,  London.     Tliere  is  h  hi^h  division 
'liuL     The  artiry  on    which  tin*  imf'«ri.*im    is   seaifnl  h  the  radud, 
,iiuiicate§  vpry  fir«ely  with  the  uUuit  hy  a  large  tmnsverfte  bninch  just 
-  !  •       A    probe    ha^   btrn    p»Bsed  fmni   an   opfliiinff   in   the    skin 
y  Ti..    J  iricture  of  the  phlebotomy)  ihroiigh  tlio  rein  and  aneurism    into 
The  t*a*ilie  Tein,     b.  The  bmchial  artery  dividing  above  the  Uf^ual 
r.  The  m  iial,  on  which  the  anenrism  is  seate*!,  and  whit-h  hsia  be*  n  tt«i 
:-  point,     d.  The  ulnar  ana«tomo*tin*;  fnely  with  the  radial  just 
ft  -It.     e.  The  arterio-venouB  ttDL'unsm,  constricted  at  »hi»  jwH    hy 

I,    /.  Thp  prol>e  pfis«fd  thn>ugh  thi^  puncture,  miMie  in  phlebo- 
and  trom  whieh  hieinorrhage    occurred    during    life.      It   h  not  kn^iwn 
_  hAk*r  the  patient  died  of  this  haiworrhai^e,  or  whKher  the  arm  was  aiupnUtetL 
(1  am  iodisbted  to  Mr.  Sianhall  for  the  particnlarf  stated  aboTe*) 


•  irtcry. 


•  I  Ii#?e  not  been  able  to  find  any  reference  to  this  case  in  ^Lr.  T-^inton's 
worict,  although  there  is  an  allusion  to  the  possibility  of  failing  to 
tit  by  lr>rMtur^  of  the  brachial,  in  consequence  of  high  diriaion^  in 
.  E.  p»  307  ol  hid  ElcfHcnU  </  Huttjatf,  ed.  1832, 


OtiA  bruit,  audible  both  to  tbe  pAtieni  nud  th^iee  neiir  hlmV,  bat  the  i 
fonned  at  tbe  end  of  this  long  period,  wbilat  the  pAlieut  wiis  on  borsi^ibAGik* 
▼ein  it  bere  obUter«ted  bath  abore  and  below  the  aneurism ;  but  there 
lar^  opening  between  tbe  Teiu  t^nd  tbe  arterj.  The  usual  vigna  of  &rterio-Te] 
aneurism  were  absent,  there  being  no  venous  murmur  in  tbe  tumour,  in  co 
quence  of  the  obliteration  of  the  rein.     In  such  a  case,  the  Hunt 

•  Medictri  Times  and  GrzeiU,  Jul?  ^,  18G7, 
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rjsich  Mj-,    Beaumont   contemplntpd,   WDuld   no   doubt  liRve   cured  the 
liAd  the  patient  avoitled  the  risk  of  giiDgrene,  to  which  hv  was  peculiftrly 

^mi  frocn  the  occlusion  of  the  veio,  and  the  pressure  exerted  hy  ihe  tumour 

Ike  pfoliiDdft  artery,  * 

iotli  varicose  aneurism  and  anenriemal  varix  may  originate 
itlftneonslir^  thongh  they  are  more  commonly  the  result  of  an 
Bfj  in  which  the  artery  and  vein  have  both  been  wounded* 
'  fiir  the  most  frequent  cause  is  the  unskilful  performance  of 
leaectioii  at  the  bend  of  the  elbow.  Hence  the  affection  is 
idy  seen  now,  when  the  openition  is  not  often  performed,  and 
J  br  surgeons.  Any  other  punctured  wound,  however,  may 
fe  rise  to  the  disease,  as  the  wound  of  a  small  shot,  or  the 
Ment  of  a  comminuted  fracture  ;  and  so^  it  is  said,  may  a 
Pple  contnsion.f 
bi  spontaneous  arterio- venous  aneurism,  the  communication 
\h  the  vein  apparently  follows  upon  the  development  of  a 
iple  arterial  aneurism  in  the  continuity  of  a  vein*  When  an 
eurifiin  is  formed  on  a  large  artery,  in  such  a  part  of  the  artenr 
to  compress  a  neighbouring  vein,  it  is  common  to  find  that 
in  obliterated  ;  and  in  the  museum  of  every  hospital  there  may 
ieen  preparations  showing  the  obliteration  thus  effected  of 
e  largest  veins,  the  venee  cavae  being  frequently  so  occluded, 
il  occasionally,  in  lieu  of  effecting  the  closure  of  the  venous 
tanneU  the  pressure  of  the  anenrismal  pouch  of  the  artery 
rise  to  absorptive  ulceration  of  the  coats  of  the  vein,  and 
R  sac  opens  either  by  rupture  or  by  ulcemtion  into  that  vein- 
lifi  happens  especially  within  the  thoracic  and  abdominal 
trities,  when  aortic  aneurisms  press  upon  the  great  venous 
nnks  of  the  chest  and  abdomen.^ 

•  An  tiit£T»ting  case  of  a  wound  of  the  profimda  femoris  and  tt-s  accomptnT* 

fv<&,  treated  by  li^niture  of  the  external  itiac^  with  a  fatal  resuh,  will  be 

irf  to  Uie  Gas,  hM.  WU,  p.  106, 

t  It  18  perbaps  worth  notice  that  the  com  muni  cation  may  occtu  between 

?«nela  which  we  not  nat orally  in  contact^  but  which  have  been  bron|?ht 

jt-fkerby  the  force  which  inllict*id  the  wound,     Thu.s  in  the  Mujieum  of  .St, 

^  w'ft  Ho5*pit«l,  there  is  an  intereitingr  preparation  ( wr.  xiii  No.  121 ),  in 

ill  Bac  is  formed  conmiunicating  with  tlm  internal  jugular  vein  find 

i]  carotid  artery.     The  cause  was  a  puncturt^  wound  from  the  ptunt 

I  te,  and  a  smell  fratrment   of  the  iron  has  lodged  and  u  impacted 

I  mt  and  partly  within  the  cavity  of  the  vein. 

b  ;  i>-   rarlii**'!  and  most  complete  monograph   on  the«e  formft  of  aneurism 

B  jii»  %/%  THtimam,  Mrd.^Chir.   Tran*.  vol.  xxiii,     8e©  also  R^ikitansky,  Uetter 

"  'J  Kranhheilcn   der   Artt^en^  Wien,  18r>2,  p.  46  et  seq. ; 

I   Disease/  in    Todd's  Cydopf^cHa  of  Anatomy ;   N^latoii*0 

tmre^  by  Atlee  ;  Mayn,  Ikihlm  Med,  Journat^  1854. 
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Less  frequently,  arterio-venous  aneurisms  arise  in  the 
way  on  the  limbs,  and  on  other  parts  of  the  trunk.     Some 
these  occur  long  after  the  infliction  of  a  wound  which  had  afl 
the  artery,  but  which  had  been  perhaps  almost  forgotten. 

Thus  Kokitansky  observed  aa  axillary  aneurism  of  this  kind  thiitj 
after  a  shot  had  taken  effect  on  the  spot.  Roax  *  relates  a  case  in 
arterio-venous  aneurism  at  the  elbow  formed  four  years  after  Tenesectio 
Monneret  t  has  described  an  aneurismal  communication  between  the  J 
artery  and  the  vein,  said  to  have  arisen  twelve  years  after  injury  from 
This  was  also  the  case  with  Mr.  Beaumont's  patient,  p.  526. 

Again,  spontaneous  arterio-venous  aneurism  has  been  described  by  I 
Cooper,!  by  Perry, §  and  Porter, ||  affecting  the  femoral  vessels  in  casei 
the  aneurism  could  not  be  traced  to  any  other  cause  than  primitive  dise 
thinning  of  the  coats  of  the  vessels.  In  the  highly  interesting  case  rek 
Mr.  Perry  there  was  more  than  one  communication. 

It  is  usually  a  main  artery,  and  its  collateral  vein  whi 
thus  affected ;  and  it  may  be  readily  understood  that,  firon 
close  contiguity  and  often  superficial  position,  these  woi 
more  likely  to  become  the  subjects  of  this  diseased  conne 
but  the  elaborate  investigation  of  M.  Follin  and  Cha 
and  the  cases  of  Puydebat**  and  Pancoastft  have  show: 
deeply-seated  veins,  as  well  as  superficial  veins,  may  be 
affected. 

In  the  case  of  M.  Follin,  a  communication  between  the  brachial  arter 
deep  vein  was  diagnosed  during  life,  and  subsequently  proved  by  the  disse 
M.  Chamal.  Schottin  H  has  seen  a  similar  connection  between  th< 
artery  and  the  cephalic  vein.  Moore  §  §  relates  a  case  in  which  an  arterio 
aneurism  was  found  in  the  trunk  of  the  popliteal  nerve,  as  a  result  (A 
on  the  part,  which  appears  to  have  produced  rupture  of  a  small  artexy 
companion  vein  in  the  substance  of  the  ner\'e. 

These  two  forms  of  arterio-venous  aneurism  have  some 
toms  in  common  due  to  the  communication  between  the 
and  vein.  The  most  characteristic  is  a  vibratory  thrill, 
results  from  the  impulsion  of  the  arterial  blood  into  the] 
aperture  of  the  vein,  there  to  mingle  with  the  venous  ex 
The  greater  tension  of  the  arterial  than  the  venous  wa! 
the  greater  force  of  the  arterial  flow  of  blood,  causes  a  co 
ous  injection  of  arterial  blood  into  the  venous  tumour ;  b 
pulsation  of  the  artery  produces  a  synchronous  impulse  : 


*  BullHm  de  TAcad.  d^  Med,  Paris,  1849.  t  Jiid/ettn  de  Med,  H  de  C%\ 
X  Guys  Ilomtal  Reports^  vol.  v.  §  Med.-Chir  Trans,  vol.  ix. 

II   Todir^i  Of  clop.  »  Arteries,'  p.  242.    f  Bull^in  de  la  Soc.  de  Chir,  vo 
**  Bulletin  de  la  Soc,  Anat.  \^^4i,     tt  T&rg\iaaan*s  Handbook  of  Smrtier 
\X  Si'hottin,  Merkwurdiffer  Fall einer  afiettrisniatischen  Venetigeschwuld 
burg,  1825.  §§  Med.-Chir.  Tratis.  xlix.  p.  29.^ 
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'^Mow  of  the  blood  through  the  tumour.  Hence  the  peculiar 
Nriliratoiy  or  pulsatory  character  of  the  thrill,  which  is  other- 
f'vrae  continuous.  The  ear  detects  a  harsh,  buzzing  sound,  which 
f  luu  been  variously  compared  to  that  of  a  saw,  a  file,  a  bee,  the 
' Jbissing  of  burning  metal  plunged  into  cold  water,  and  similar 
;  SEOises.  This  sound  too  is  continuous,  although  momentarily  in- 
roeased  during  pulsation.  It  grows  fainter  on  being  propagated 
rmlong  the  artery,  and  at  some  distance  from  the  aneurism  in 
^^rhich  it  arises  it  seems  intermittent,  the  louder  pulsatory  sound 
^only  being  then  heard.  This  sound  may  be  so  loud  as  to  be 
r;«iidible  by  a  person  standing  near  the  patient ;  but  that  is  ex- 
i^oeptional.  It  may,  however,  always  be  distinctly  heard  with  the 
I  stethoscope,  or  by  the  naked  ear ;  and  its  continuous  character 
trfliliarply  distinguishes  an  arterio- venous  from  a  pure  arterial 
;  aneurism.  Considerable  dilatation  of  the  veins,  a  third  symp- 
[  'tam,  is  consequent  upon  the  obstruction  of  the  venous  circulation 
r.  Jbj  the  entrance  of  arterial  blood  flowing  in  an  opposite  direction, 
:  «ndupon  the  general  increase  thus  made  to  the  quantity  of  blood 
I  'vhich  the  vein  must  carry  towards  the  heart.  The  extent  of 
t  "tihis  dilatation  varies  according  to  the  size  and  importance  of  the 
^vessels  affected.  It  is  most  marked  in  the  lower  limbs,  where 
gravity  aids  in  increasing  the  obstruction  and  consequent 
"tendency  to  varicosity.  Here  the  veins  have  been  described 
like  knotted  ropes  beneath  the  skin  by  Porter,  Perry,  Laugier, 
and  others.  In  Mr.  Moore's  case,  where  the  temporal  vessels 
irere  affected,  the  veins  wore  enormously  dilated,  and  pulsated 
80  strongly  as  entirely  to  simulate  arteries  during  the  operation 
pexformed.* 

This  pulsation  of  the  veins  is  a  fourth  important  symptom 
which  deserves  to  be  borne  in  mind  ;  because  the  surgeon  may 
he,  and  has  been,  induced  by  it  to  place  a  ligature  round  one  of 
the  veins,  thinking  it  to  be  an  artery.  William  Hunter  noticed 
that  the  arteries  below  the  jioint  of  communication  beat  more 
feebly  than  in  the  healthy  body ;  and  naturally,  since  a  pai-t  of 
their  ordinary  supply  of  blood  is  directed  into  the  vein.  But 
this  symptom  is  not  always  observed.  The  temperature  of  the 
part,  and  the  growth  of  hair  on  the  skin,  are  some  times  aug- 
mented below  the  communication.  In  old-standing  cases,  a 
remarkable  condition  of  dilatation  is  observed  in  the  arteries 
above  the  varix.     They  become  enlarged,  tortuous,  and  tliinned 


*  Miil'Chir.  Tram,  vol.  xli.  p.  1. 
VOL.  UI.  M  M 
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ill  structure.  Indeed,  the  veins  around  the  arterio-Tei 
aneurism  assume  more  or  less  of  the  arterial  character,  and 
art^t^ries  approach  somewhat  the  type  of  veins.  This  has  1 
observed  by  all  who  have  described  these  cases,  and  is 
summarised  by  Rokitansky  in  his  monograph  on  the  pathoi 
of  the  arteries. 

The  varicose  aneurism  differs  from  the  aneurismal  varij 
we  have  seen,  in  that  it  possesses  an  aneurismal  pouch  whi 
intermediate  between  the  opening  of  artery  and  vein.  It  i 
course,  important  in  practice  to  recognise  this  difference^ 
mark  its  peculiar  symptoms.  This  circumscribed  aneuii 
tumour  will  be  found  of  various  size  and  density,  accordii 
tlie  site  and  duration.  It  rarely  attains,  however,  any  ei 
(loruble  size.  It  is  affected  in  the  same  way  as  pure  art 
aneurisms  when  the  artery  is  compressed  above  or  belai 
and  the  ear  detects  the  blowing  sound  of  an  aneurism,  in  i 
tion  to  that  rasping  bruit  described  as  the  result  of  the  ve 
communication. 

In  both  forms  of  art erio- venous  aneurism  it  may  be  said 
w(3  find  a  soft,  fluctuating,  knotted,  and  imperfectly  circumsoi 
Hul>cutaneous  tumour.  It  can  be  emptied  by  pressure  upcn 
tumour  itself,  or  the  artery  leading  to  it.  It  has  diff 
pulsations ;  but  these  are  limited  to  a  very  small  part  ol 
swelling  at  the  level  of  the  point  of  communication  betweei 
vessels,  gradually  becoming  extinct  in  the  ratio  of  distance 
that  poiut.  In  this  it  is  distinguished  from  arterial  var 
cirsoid  aneurism,  which  offers  pulsation  of  equal  intensity 
the  whole  extent  of  the  tumour ;  it  may  be  further  distingni 
from  that  affection  by  the  blue  or  purple  colour  of  the  ton 
and  by  the  tortuous  dilatation  of  the  veins  leading  t 
Further,  to  distinguish  it  from  arterial  varix,  to  which  it 
seuts  so  many  points  of  external  resemblance,  it  may  be  a 
that  while  in  both  auscultation  detects  a  loud  rasping,  con 
ous  bruit,  this  sound  is  heard  over  the  whole  surface  ol 
arterial  varix,  but  only  at  the  point  of  communication  ii 
a rtorio- venous  aneurism,  or,  if  it  radiates  therefrom,  it  can 
only  be  traced  along  the  course  of  the  artery,  and  becomes 
dually  extinct. 

Treattnetit  of  aneurismal  varix, — The  treatment  of  aneuri 
varix  and  varicose  aneurism  must  be  mentioned  separa 
that  of  aneurismal  varix  presents  great  difficulties.  In  i 
cases,  indeed, the  disease  manifests  but  little  tendency  to  advi 
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rtJiis  stationarj"  condition  exists,  surgical  interference 
be  omitted.  In  Mr,  Moore's  case,  thirty-six  years 
^«ed  before  any  operation  was  neceaaary ;  and  Honter, 
m^  PofTter,  and  indeed  all  other  authorities  on  this 
I  li&ve  seen  this  occnr.  It  is  especially  the  case  in  the 
otremity.  In  the  lower  limb,  however,  the  disease  may 
80  greatly  as  to  destroy  the  use  of  the  limb,  or  to 
Q  the  destruction  of  the  patient's  life  by  ha?niorrhaj|?e, 
cmae  referred  to,  as  related  bj  Mr.  Perry,  the  Hunterian 
b  waa  twice  performed^  but  without  effecting  the  cure  of 
mae.  In  a  case  mentioned  by  Mr,  Bransby  Cooper,  it  was 
^ed  necessary  to  amputate  the  leg.  Should  the  surgeon 
i  called  uptin  to  treat,  by  operative  means,  an  artery  so 

Lin  either  of  the  extremities,  he  would  probably  attempt 
I  the  closure  of  the  arterial  apertuft;  by  indirect  pressure 
arteiy  above  the  communication.  The  use  of  direct 
le  has  rarely  been  of  any  good  effect.  There  are, 
^,  two  proceedings  which  are  more  promising :  the  injec- 
^  coa^lating  fluids  at  the  site  of  the  disease,  applied 
hr,  with  the  minute  precautions  necessary  for  the  success 
t  jilan ;  or  ligature  of  the  artery  above  and  below  its 
pe  of  communication.  Before  employing  either  method, 
U  probably  be  desirable  to  resort  to  digital  or  instru- 
eompression,  or,  if  the  position  allowed,  to  forcible  flexion, 
le  constant  passage  of  the  arterial  blood  through  tlie 
resulting  from  the  arterio-venous  communication, 
of  any  defined  sae,  impede  the  formation  of 
deposit  to  which  these  methods  owe  their  success ; 
aneurismal  varix  of  this  form  are  not  very  amen- 
Lent  by  indirect  compression.  An  inter€?stino' 
vded  in  the  Proceedimjs  of  the  Anaiomital  Society  of 
1858,  in  which  indirect  compression  having  been 
tried,  but  without  success,  a  ligature  was  applied  by 
above  and  below  the  aperture  in  the  artery.  A  few 
been  recorded  of  aneurismal  varix  within  the  skull,* 
f  these,  recently,  compression  was  applied  over  the 
l>at  inefteetually ;  in  this  ease,  the  internal  carotid 
unicated  with   the   cavernous   sinus ;  and   death 


dg  la  SoeiiU  anatomi^Wf  voL  xxix.  lC!5dy  p.  208;  iizid  toL  xxx. 
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occurred  as  the  result  of  profuse  hsemorrhage  from  theiK 
such  cases,  of  course,  only  the  Hunterian  ligature  is  p< 
but  where  the  artery  is  more  accessible,  it  is  obTionsl 
desirable  to  apply  a  ligature  above  and  below  the  disease 
munication. 

The  treatment  of  varicose  aneurism  is  somewhat  diffei 
kind;  for  here  a  sac  intervenes  between  the  artery  a 
vein,  but  it  is  similar  in  principle.  Here  also  direct  fl 
direct  compression  have  been  largely  tried.  In  genen 
trials  have  not  been  very  successful.  M.  N^aton,  howe\ 
succeeded  four  times  in  converting  a  varicose  aneurism 
bend  of  the  elbow  into  a  simple  arterial  aneurism  by  dire< 
sure.  Cure  was  then  in  all  cases  effected  either  by  ligat 
compression  of  the  brachial  artery.*  Digital  compression 
be  employed  in  the  simpler  cases,  not  without  hope  of  cu 

Should  it  be  necessary  to  apply  the  ligature,  it  is  reqa 
reject  the  method  of  Hunter  in  favour  of  the  ancient  proo 
The  most  simple  plan  is  to  lay  open  the  sac,  trace  it  ii 
artery,  and  having  exposed  the  aperture  in  the  artery,  foi 
purpose  it  is  commonly  necessary  to  divide  the  sac  trans 
on  a  director,  then  to  apply  a  ligature  above  and  bel 
aiierial  opening.  This  method  is  more  simple  than  thai 
has  been  employed  by  Roux  and  Fergusson,  who  ha 
deavoured  to  isolate  the  artery,  and  tie  it  above  and 
without  opening  the  sac  at  all.f  This  is  the  more  d 
that  the  artery  below  its  point  of  communication  is  smi 
surrounded  by  veins  dilated  and  closely  packed.  On  th 
hand,  it  is  free  from  the  objection  attaching  to  the  pL 
described,  arising  out  of  the  danger  of  putting  two  li^ 
close  to  the  sac,  and  at  a  point  where  it  is  surrounded  by 
veins.  In  any  case  the  operation  is  peculiarly  liable  to 
two  secondary  accidents,  haemorrhage  and  gangrene ;  1 
rhage  from  the  part  of  the  artery  above  the  sac  whei 
dilated,  thinned,  and  gives  rise  to  numerous  collateral  bra 
and  gangrene  of  the  limb  below,  which  perhaps  already 
the  operation,  was  cold,  benumbed,  and  oedematous. 
injection  of  a  weak  solution  of  perchloride  of  iron  hs 


•  Joitm.  lie  MM.  et  Chir.  prat.  1862,  p.  155. 

t  This  operation  woe  recently  performed  successfully  by  Pirof.  Sp€ 
case  of  arterio-venous  aneurism  of  tbe  femoral  artery.  {Edin.  Med.  ^ 
1869.) 
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oyed  by  Serres  and  Jobert,*  VelpeaUjt  and  Vallette^t  twice 

[lerfect  success ;  once  producing  suppumtion  of  the  sac, 

bj    cure,    and   once,   bj   M.    Velpeao,   ineffectually. 

filets  are  in  favour  of  this  method  of  treatment ;  and  as 

safeg^uards  aji^dinst  the  accident  of  suppuration  are  more 

Ix   studied,  this  plan  may  recommend  itself  still  more 

fly  to  the  surgeon, 

ao-puncture  has  been  employed  by  Bosse  and  Capeletti. 
a's  case  two  steel  needles,  connected  with  thirty-two 
of  galvanic  plates,  were  introduced  into  the  aneurismiil 
r,  and  retained  there  for  eighteen  minutes.     The  cure 
Tcompleted  within  ten  diiys.     In  Capeletti's  ease  the  needle 
introduced  twice;  suppuration  followed  and  ultimately  a 
M.  Debout  has  also  recorded  a  successful  case.§ 

will  be  cases  in  which  an  expectant  treatment  will  be 
advisable,  and  others  in  which  amputation  might  be  the 
'  available  measure. 

m  owe  U  reported  iu   the  Journal  df  Med,  d   Chir.  pratique  fur  1802, 

,  voder  M*  N^l«ton*ij  care,  io  which  a  mmi  waa  suirering  from  an  nneno- 

eumiQ  of  considerable  size  ia  the  Imm^  the  result  of  i\  pitiictured  wound 

)  popliteal  arter\'.     M.  Nt^laton  recnmuieuded  that  no  operatiTe  aiea^iirea 

1 W  aduptt^d,  believing  th&t  the  aperture  nf  the  aneurimn  into  the  vein 

ally  free  to  render  the  burs*tio<r  of  the  tumour  iuiprobable  ;  tmd  he 

Uiat  the  only  elficieut  measure  for  the  radicid  t-ure  uf  the  dii»ease 

I  Ii»  ihr  old  upemtion  for  aneurism,  and  this  under  the  cirt^uuistanceji  he 

l^  \m  9o  diiiicuit  and  dangerou^i  that  if  diiveii  to  i  operate,  he  should  prefer 


CiBaoLD  Aneurism,  and  Aneurism  by  Anastomosis. 

^eirsaid  aneurism  is  understood  a  form  of  disease  which 

\  in  a  simultaneous  elong^atiun  and  dilatation  of  an  artery, 

t  Btmeture  of  its  wail  exhibits  in  the  beginnings  no  alteration, 

1^  the  coat^  become  thinned  during  the  progress  of  the 

eut,     It  will  be  observed  that  this  lesion  is  not  strictly 

in  the  terms  of  the  definition  which   was  given  uf 

i,  and  recent  authors  have  agreed  that  this  disease  is 


de   riinefrismw   arti5no-?eineux/   Btdieim  de  tAc&ditnie  d^ 

1  Arad,  d*  M^,  PttrU,  May  2*3,  \Hm. 

S««    W  ember,   iii.  82  L;   Cini^elli^   stdla   ElrttroptmtHra  nMi  cuni  degli 
i:  CWmuna,  l^\.     Debout^  Btdletm  da  Thirapeutifiuej  1S47,  p.  123. 
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improperly  denominated  aneurism.     But  it  seems  pradici 
most  conTenient  tc»  describe  it  here- 

It  is  especially  the  middle  coat  of  tlie  artery  which  is  aSu 
when  the  process  of  thinning  commences.  This  atnsd 
becomes  pale,  soft,  and  thin,  so  'that  the  arteries  look  like' 
veins.  The  dilatation  is  commonly  eqnal  thronghont 
circumference  of  the  artery  ;  but  in  the  more  severe  caaei 
artery  is  greatly  dilated,  aud  presents  unequal  saccular  pom 
which  are.  in  fact,  so  many  true  aneurisms,  projecting  i 

Via,  UVy. 


7i 


Cirsoid  aneiui«in  of  ihe  sculp.     (Fr-rni  a  dmwiog  m  th©  Maseum  of  SC*  t 

Hospital.) 

towards  the  surface  of  the  skin.  As  the  artery  elongri 
'  becomes  tortuous  and  serpentine ;  sometimes  even  spiral, 
disease  is  rarely  circumscribed,  hut  attacks  commonly  m 
trunks  and  their  branches.  M.  Broca,  however,  has  desc 
a  case  of  perfectly  circumscribed  cirsoid  aneurism  of  the  i 
treated  successfully  by  the  injection  of  perchloride  of  ii^>n; 
may  occur  in  the  arteries  of  the  extremity,  and  CnireiJ 


•  BuHetm  de  la  SaciMi  de  ChirurgU  d€  Fart9,  1850* 
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a  remarkable  case  of  cirsoid  aneurism  of  the  external 
.*  But  it  is  more  especially  frequent  in  the  arterieg 
scalp,  and  in  this  situation  more  instances  have  been 
idtsd  than  in  all  the  other  parts  of  the  body  taken  together. 
^Mitio^  usually  in  *»ne  of  the  arteries  of  the  scalii,  it 
Wm  itself  to  the  branches  of  the  other  side  of  the  liead,  and 
tfnpUca,t4^  the  connected  vessels  to  a  variable  extent*  On  the 
bmucL^  it  may  pass  into  the  capillaries^  widely  dilating  thenu 
fiffecting  even  the  terniinal  veins  in  its  march;  or  on  the 
L  but  in  a  smaller  degree,  it  may  affect  by  retrogression  the 
■^mnches  from  which  the  arteries  of  the  scalp  arise^  pass- 
Pd  iutu  the  carotids.  It  is  thus  that  it  changes  somewhat 
itui4^iiiical  characters.  The  venous  capillaries  and  trunks 
iie  affected  by  the  extension  of  the  disease,  and  the  arterial 
ork  becoming  highly  and  morbidly  developed,  this  form  is 

iby  the  name  of  aneuri^n  by  atmMomosis,  The  patholn- 
^udiiion  and  the  principles  of  treatment  are  essentially 
le  ;  but  when  the  disease  is  seated  in  the  larger  arterial 
k«,  it  18  commonly  known  as  cirsoid  aneurism  ;  when  it 
pds  into  the  network  of  capillariee,  it  is  known  as  aneurism 
naatomosi^  or  racemose  aneurism.  It  attacks  most  fre- 
itlv  the  sufierficial  temporal,  the  posterior  auricular,  and  the 
Mtal  arteries.     Comnionly  the  surrounding  tissues  suffer  but 

Kjiiry  ;  but  sometimes  the  subcutaneous  ceUular  tissue 
atrophied,  and  the  skin  dangerously  thinned ;  at  otlier 
le  soft  fiarts  may  be  thickened  and  indurated  ;  sometimes 
^  are  grooved,  or  even  perlorated, 
LGofl^elint  has  endeavoured  to  subdivide  cirsoid  aneurisms 
^■ree  classes :  arterial  varix,  when  large  arteries  are  affected 
nt  CVuveilhier's  case)  ;  cirsoid  arterial  tumour,  when  the 
*r  arteries  are  affected,  forming  a  cireu inscribed  lobulatrd 
ttimour ;  and  aneurism  by  anastomosis,  when  the 
ries  and  skin  are  involved.  The  distinction  is  a  real  i»np 
iij  eases,  and  usefid  to  recolleet,  having  an  impoHant 
on  practice ;  but  the  three  forms  are  too  much  mixed 
to  enable  us  to  accept  it  as  a  classification  of  the 
The  second  chiss  are  those  in  which  coagulating 
B,  according  tu  M.  Gosselin,  are  likely  to  succeed ;  and 


nluy  Cod^HU,  *Siir  les  Varicea  aTt<5rielleB  de»  memW*,*  Arch.  fjrn.  w 

M.  \m.\  p.  m*^, 

t  Artk  frn  dt  Mfd.  18G7. 
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I  would  add  that  in  the  third  class  galTano-<»iU8tic  or  extiipi 
tion  are  the  methods  usually  indicated. 

Tlie  causes  which  give  rise  to  cirsoid  anenrism  are  not  appi 
rent.     Occasionally  its  origin  has  been  referred  to  a  blow,  or 
an  injur}"  of  a  congenital  erectile  tumour ;  more  often  no 
can  be  assigned,  and  it  is  not  evident  why  the  scalp  should 
the  chosen  seat  of  this  disease.    It  may  be  noticed  here  thati 
majority  of  cases  occur  in  persons  whose  age  varies  from  fiftefl 
to  thirty.     The  diagnosis  of  the  disease  can  hardly  be  a  soon 
of  difficulty,  for  the  seri)entine  and  pulsating  character  of 
tumour  aftbrd  a  distinguishing  sign.     The  manner  of  diagnona 
this  affection  from  varicose  aneurism  or  aneurismal  varix  has  beeri 
mentioned  in  the  last  section.     But  where  it  is  associated  wiA 
dilatation  of  the  veins,  some  difficulty  may  arise  in  distingniab- 
iiig  it  from  tlie  so-called  erectile  tumour,  or  teleangeiectu% 
from  which  it  is,  however,  still  distinguished  by  its  pulsatiofDfl 
Such  cases  have  been  recorded  by  Pelletan,*  by  Dupuytreii,f 
and  others. 

The  treatment  of  this  disease  commonly  offers  great  dil^ 
culties   and   many   risks.     The   frequency   with   which  direct 
failure  has  followed  various  procedures,  the  yet  greater  fie- 
quency  of  relapse,  and   the  occasionally  fatal  termination  of  j 
operations  which  have  been  undertaken,  are  reasons  for  cantki  , 
in  dealing  with  this  disease.     Unless  there  is  reason  to  fast  * 
that  by  its  extension  or  by  its  severity  it  may  prove  fetal  toKfi^ 
it  is  comnKnily  the  more  prudent  course  to  abstain  from  openh 
live  interference.    Cirsoid  anastomosing  aneurism  is  not  alwajs 
a  source  of  imminent  danger,  and  it  may  exist  for  many  yeiB 
without  any  other  evil  effect  than  that  of  inconvenience ;  and, 
indeed,  in  some  of  the  least  unfortunate  cases  it  has  so  con- 
tinued after  various  operations.      Even  where  extensive  and 
severe,  it  cannot  always  be  treated  with  advantage. 

The  simplest  method  of  treatment  is  by  compression;  but  this 
is  also  the  most  ineffectual.  I  am  not  acquainted  with  any 
ease  in  which  it  has  jn-oved  successful,  although  trials  have  been 
recorded  by  Dupu}i;ren,  Robert,  J  and  Brodie.§  If  palliation  be 
desired,  little  more  can  be  done  than  to  provide  a  metal 
covering  to  protect  the  affected  part,  where  the  locality  admits 
of  such  a  provision.  The  ligature  of  the  branches  directly 
leading  to  the  affected  part  has  been  often  tried;  but  this  also 

•  Pt^lletan,  CiimqMe  chirwyHsthy  vol.  ii.  p.  51).     Paris,  1810. 

t  Dupuytren,  Lemons  orales,  vol.  v.  p.  \*\,     Paris,  1839. 

t   Ciuz,  'Jv4  Hupitatu,  1851,  p.  130.  f  Limcet^  1828-9,  vol  ii,  p.  Wa 
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tarelj  succeeded.  In  a  case  in  which  Breschet  tied  the 
[iporal  artery  in  a  girl  €*ighteen  years  of  age,  fur  a  severe  form 
Oie  disease,  death  from  pyseniia  took  place  on  the  fourteenth 
',*  the  ligature  hariug  been  carried  through  and  not  round 
rtesaeL  Maelachlan  tied  the  temporal  arterj,  also  without 
,  and  followed  it  by  ligature  of  the  common  carotid.f  In 
pmttent  of  Dnpuytren's,  both  the  temporal  and  occipital 
iertes  had  been  tied  unsuccessfuUy.J  Gibson  in  a  similar 
tied  the  main  bninohes  of  the  temporal  and  occipital  artery 
rileetnally,*^  The  records  of  the  results  of  this  proceeding  are 
I  in  it«  favour. 

ThB  ligature  of  the  external  carotid  has  been  performed  for  a 
aneurism  of  the  scalp  by  Maisonneuve.  || 

tied  the  right  extemid  carotid  for  a  ciraoid  aneurism  of  the  right  tempnrfll 
occaning'  in  a  woman  thirtv  veara  of  ag-e  two  mouths  after  a  blow.     The 
was  Buffering  acute  pain^  aod  the  disease  bef^aimiog  nipidly  to  extend, 
tjing  the  eJttenml  carotid,  he  put  a  ligature  also  round  the  superior 
miXvrr,     PuLwilion  cea.^ed,  the  tumour  diminished^  and  all  went  well  for 
fifvt  tlinee  weeki§.     Secondary  htemorrhage  fallowed  tbe  separRtion  of  the 
and  MaiftonneuTe  tied  sueceasively  thy  common  and  the  ioternal  carotid 
The  latter  operation  wa^  followed   by  beuiiplegia,  and,  after  thrt^e 
-*-"ith.     The  brain  substance  of  the  right  hemisphere  was  found  Uy  be 
This  cad€  had,  therefore,  a  very  unfortunate  termination  j  but  it 
f  especial  note,  because  it  \s^  perhaps,  the  only  recorded  ius^tance  in 
xtemwl  carotid  artery  hft*l>eeu  tied  for  cirsoid  aueurism  of  the  scalp, 
kLM  thai  proceed! ug  would  app(!ar  on  anatomical  grounds  to  be  the  be«t 
lied  to  arreet  the  eirculatiou  in  the  part  ajfected, 

BrunSpH  who  has  given  ^eat  attention  to  this  subject, 
€>ut  tlmt  the  ligatni*e  of  the  external  carotids  is  the  pro- 
best    calculated   to    cut    off    the    supply  of  bb^ocl    to 
Bins  of  the  scalp.    He  urges   that  the  external  carotids  of 
mden  should  be  ligatured  in  such  cases,  and  certainly  where 
1  necessary,  from  rei>eated  local  hicuiorrhages  or  threatened 
ire*  to  employ  seriuns  surgical  intorterence,  the  ligature  of 
,  and  still  more  of  the  two  external   carotids,  would  best 
the  diminution  in  the  supply  of  Iduod  to  the  arteries  in 
( flcalp  ;  for  then  only  the  ^upra-orbital  and  frontal  branches 
iuteraal  carotid  would  remain  capable  of  supplying  blood 


f,  lt*:i7-8»  vol  L  p.  77^,  X  J^«*  oraleSf  loc.  cit 

f  and  Prncticc  of  Snr^ay^  vol,  i.     Philadelphia,  18:15. 
[  MWid^  la  Society  de  Medecine  de  Pot-is,  Idol,  vol  i.  p.  400. 
Eamhmt^  d  ur*i,-f,  Chir.  i.  p.  lOL  Tubingenj  1854. 
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in  this  direction ;  and  unless  the  disease  were  seated  in  ihft 
forehead,  their  influence  need  hardly  be  feared.  Posteriorly  ita 
blood  would  reach  the  scalp  only  through  the  anastomosis  c( 
the  occipital  arteries  with  the  ascending  cervical  branches  d 
the  subclavian  and  the  muscular  twigs  of  the  vertebral  arteij; 
whilst  in  fn)nt  some  further  assistance  would  be  given  by  thi 
connection  of  the  inferior  thjToid  branch  of  the  subclavian  wiik 
the  superior  thyroid  branch  of  the  carotid.  This  suggestiMi 
might  not  be  unworthy  of  the  consideration  of  surgeons  i« 
future  cases. 

Judging  from  anatomical  data,  the  ligature  of  the  common 
carotid  artery,  while  it  is  pregnant  with  greater  dangers,  offien 
fewer  advantages  than  the  application  of  the  same  procedut 
to  the  external  cai-otids.  It  has,  however,  been  practised  in  it 
least  fifteen  cases,  but  its  successes  have  been  few.  The  onlf 
8Ui)eriority  which  it  possesses  over  the  ligature  of  the  extennl 
carotid  is  by  shutting  oflf  the  supply  through  the  branches  of  tta; 
ophthalmic  artery  ;  biit  the  large  and  numerous  anastomoses  of 
the  carotid  of  the  opposite  side  continue  to  supply  blood,  anl 
even  where  a  temporary  improvement  has  followed  the  opersr 
tion,  speedy  relapse  has  occurred,  prc^bably  from  this  canssL 
Again,  the  disturbance  of  the  cerebral  circulation  by  ligature  of 
the  common  carotid  has  of  coui-se  its  own  peculiar  dangers.  So 
that  out  of  eighteen  cases  in  which  the  oi)eration  was  performed, 
death  occurred  under  the  knife  in  three  instances,  and  fonr 
«.)thers  terminated  fatally ;  in  five  an  early  relapse  followed  tie 
first  impr^jvement ;  in  the  tenth  case  no  final  report  has  been 
«j:iven ;  and  in  only  two  is  it  stated  that  there  was  lasting 
improvement.  Instances  in  which  the  common  carotid  hsi 
been  tied  for  this  disease  are  recorded  by  Robert,*  Dupny- 
tren,t  Kuhl,J  Bush,§  Wardrop,||  Maclachlan,^  Maisonneuve,^ 


•  Gaz.  des  Jlopitaus,  IS-'il,  pp.  1;}0,  128,  and  J?ii//€^mi  de  rAcad^deMA 
vol.  xvi. 

t  In  this  case  of  Dupuytren  the  rijurht  common  carotid  was  tied  in  1808. 
The  tumour  remained  stationary  till  1>48,  when  it  again  became  very  mack 
ulcerated,  and  pave  use  to  friirhtful  haMnorrhage.  He  came  und^r  the  o«  of 
M.  Kobert  at  the  Hospital  Beaujou  in  1857,  when  the  left  carotid  wii  •!« 
tied,  with  teniporair  success. 

t  Kiihl,  Opujfc,  Academica,  editio  Claras ;  Leipaie,  1842,  p.  51. 

§   Xfir  York  Journal,  &c.  181 1»,  vol.  i. 

li   Lancei,  1827-8,  vol.  i.  p.  24. 
T  Glasgow  Medical  Joftrnai,  I f<'27,  **  Supra  cit. 
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,*  Mussey,t  Warren,!  Hersche,  Kerr,  Zeiss,  Arend,§ 
ers  junior. II  Mott^  Wood,*  and  Critchftt.''^  A  proceeding 
hBB  proved  so  fatal  in  the  hands  of  surgeons  so  eminent 
be  regarded  with  great  distinist.  It  is  certain  that  in  very 
cases  the  dangers  of  this  operation  must  be  greater  than 
of  the  disease  itself;  and  when  those  perils  are  sur- 
its  success  must  still  remain  a  contingency,  which 
past  has  only  three  times  been  nominally  realised  in 
n  cases.  Attempts  have  been  made  to  cure  cirsoid 
nis  by  a  method  conceived  after  the  old  proceeding  of 
118  far  true  aneurisms.  It  has  been  proposed  to  lay  open 
our  by  a  stroke  of  the  scalpel,  to  stuff  the  arterial 
with  lint,  arrest  hscmorrhage  by  firm  compression,  and 
to  the  inflammatory  exudation  thus  excited  for  the 
tion  of  the  arterial  channel.  It  is  obvious  that  this 
[OJ  could  only  be  applied  to  those  cases  of  circumscribt*^l 
aneurism  in  which  the  artery  forms  a  limited  tumour  by 
Toliitions,  and  to  cases  of  limited  aneurism  by  anastomosis. 
:e  first  employed  this  proceeding  for  a  cirsoid  aneurismal 
or  of  the  forehead  in  a  boy  aged  ten.ff  He  divided  it 
with  a  strong  scalpel,  stuffed  the  wound  quickly  with 
and  sponge,  and  firmly  strapped  and  bandaged  the 
On  the  following  day,  as  the  pressure  was  slightly 
,  the  wound  granulated,  and  when  the  parts  healed  there 
pulsation  in  any  part  of  the  aohdified  tumour.  Bel!,  J} 
and  Lawrence,§§  have  succeeded  also  in  curing  aneurism 
:omo8is,  by  incising  the  soft  parts,  and  promoting  sup- 
in  the  tumour,  maintamiug  meantime  compression*  It 
lot  be  reasonable  to  expect  that  the  obliteration  of  a  single 
artery  in  a  state  of  cirsoid  dilatation  could  commonly  be 
iCiu^torily  effected  in  this  way ;  not  only  the  fear  of  secondary 
frorrhage  presents  itself,  but  we  know  that  arteries  are  but 
B  prone  to  adhesive  inflammation,  and  that  arterial  blood  is 
d&  to  find  outlets  and  make  channels  for  itself.    In  a  case  of 


Gr^e  tmd  ll^aUher^s  Jtmrnal.  voL  v, 

Amier,  Journal  of  Med,  Sc%eHce$^  1830.      X  Practica!  Eetnarln  m  Tumoun. 
QooUmI  Inr  Wemher^  Handb.  tier  Chir,  vol.  iii.  p.  800*    Giei^seD.  1855. 
Imeei^  ToL  ii.  1^57,  pp.  407,  027;  toL  i.  ia>^,  pp.  75,  m)  (see  also  below, 

IVJfe  Javmal  of  Medicine^  1SI57. 

( Mtpnri4  ^fed,  Times  and  Gftz.  vols.  xxx.  imd  xxxi. 
^0w»d  Walter* §  Jottrmdf  ToL  xviii.  p,  20. 
[tt  Bell,  Pirmnplea  of  SHr^ery,  §§   Lap-pence,  Med,- Chi f.  Trans,  vol.  ix. 
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truly  cirsoid  aneurism  this   proceeding  will  almost  certainly 
fail. 

A  more  efficient  means  of  destroying  circumscribed  ciisdd 
aneurism  is  to  be  found  in  extirpation  en  masse  by  the  knife  or 
by  ligature.  The  latter  method  was  employed  by  Sir  B.  Brodie 
with  only  temporary  success  in  treating  a  cirsoid  and  anastomoi- 
ing  arterial  tumour  of  the  head  of  the  size  of  a  walnut,  whid 
had  the  characteristic  feeling  as  of  a  convolution  of  meandering 
vessels  with  strong  pulsations.  The  tumour  was  transfixei 
crosswise,  and  strangulated  by  four  threads  in  as  many  pftrtii 
The  cure  was  reported  at  the  time  to  be  complete.*  But  Ifb 
Prescott  Hewett*  mentioned  in  a  lecture  at  the  Boyal  College  of 
Surgeons  the  fact  that  the  disease  recurred  in  this  case,  aol 
that  the  patient  died  some  years  afterwards,  death  being  attri- 
buted to  *  nervous  debility.' 

Excision  of  the  tumour  by  the  knife  has  been  several  timei 
accomplished,  and  has  yielded  cures  in  cases  of  great  severitj. 

Mussev'st  cose  is  one  of  the  most  remarkable  on  record.  The  pttieDt^a 
Toung^  man  aged  twenty,  hud  on  the  top  of  his  head  a  cirsoid  aneoriam  d 
great  size.  All  the  arteries  of  one  side  of  the  head  were  enormouslj  dilitod, 
and  when  the  head  was  shaved,  twenty  arteries  of  the  size  of  a  goose-qal 
were  felt  which  led  to  the  tumour.  Ligature  of  the  left  common  etndi 
failed  to  cure,  and  the  ligature  of  the  right  common  carotid  twelfe  dart 
later  also  eifected  only  a  temporary  improvement.  Extirpation  was  resolvei 
upon ;  two  semilunar  incisions  being  made  around  the  tumour,  which  wis 
then  peeled  off  from  the  pericranium.  These  incisions  were  made  gniliH 
ally ;  the  arteries  wounded  being  tied  at  each  half-inch  :  this  occujned  mon 
than  an  hour,  and  forty  ligatures  were  required.  In  spite  of  all  precautiaaiy 
there  was  a  great  quantity  of  blood  lost,  and  the  patient  fell  into  syncope; 
the  wound,  however,  granulated,  and  the  patient  is  stated  to  have  recoTcnd 
completely. 

Grafe,J  Gibson,§  Weitzer||,  Busch,  Warren,  and  Gueniotl 
have  also  employed  this  method.  Mr.  Hart  employed  it  success- 
fully ;  freezing  the  tumour  and  cutting  wide  of  it,  so  that  very 
little  blood  was  lost.     The  difficulties  of  this  method,  however, 

•  Med.'Chir,  Tram,  18:29,  vol.  xv.  +  Loc.  cit 

J   (irafe  wul  Walther's  Journal ^  vol  xiv.  p.  639. 

§  Op.  cit. 

II  Deutsche  KHnik,  1850. 

f  Gaz.  des  Hop.  1808,  p.  153.  This  author  remarks  that  the  fact  of  tb« 
incision  being  carried  a  little  within  the  tumour,  so  as  to  leave  a  few 
pieces  of  the  morbid  tissue,  is  rather  advantageous ;  the  tissue  \b  supple  vA 
the  arteries  are  easily  tied  in  it ;  it  speedily  melts  away  as  the  wound  wp- 
puralej. 
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proved  reiy  great,  and  its  danger  is  considerable.  The 
ttorriiage  in  some  of  these  cases  was  excessive.  But  the  issue 
.11  the  recorded  cases  in  which  it  has  been  undertaken  has 
I  sticcessfol,  and  excision  by  the  knife  has  as  yet  proved  a 
it  rapid,  safe,  and  successful  means  of  treatment.  It  is 
lions  that  ^eat  skill  and  caution  are  required  to  carry 
nto  effect,  and  in  very  extensive  developments  of  the  disease 
rin  be  inapplicable.  It  might  commonly  be  prudent  to  pre- 
the  extirpation  of  the  tnnioor  by  the  ligature  of  the  main 
Ifika  which  feed  it ;  when  practising  the  incisions  around  the 
',  the  knife  should  travel  slowly,  and  the  arteries  are  to 
tied  as  they  are  divided.  It  was  by  the  combination  of  well- 
cantion  and  necessary  boldness  that  some  of  these  for- 
dable  operations  have  been  brought  to  a  successful  issne. 
Cirsoid  aneurisms  have  also  been  treated  by  galvano-puncture, 
tiano-caastic^  and  coagulating  injection, 

m  CMC  under  N^aton'a  cure,  treated  by  gulvano-puncture,  the  patient  waa 
Aged  twenty,  having  a  tumour  on  tlie  foreheftd^  made  *ip  of  con- 
\mVtd  yemeh^  the  coils  of  whicli  could  be  clearly  distiDguislied  l>v  the  touch ; 
aria^n  two  or  three  months  before,  ftfter  a  Idow.  Two  nepdle«,  con- 
with  a  Bunsen'fi  pile  of  thirty  eouples,  were  passed  into  the  tumour 
tJw-  pulsations  were  the  most  violent^  aud  the  current  was  traoiimitted 
loogli  tliem  for  t«n  minuter.  Next  day,  couaolidatiuD  was  found  to  have 
pJare  where  the  pos-itive  needle  had  entered,  and  after  f»ouie  further 
the  whole   tumour  had  become  a  hard  miuisif  which  was  gradually 


of  aneurism  by  anaatomosifi  of  the  ear  and  scalp,  in  which  (as 
aboTe)  the  common  carotid  waj*  tied  with  a  fatal  result  by  Mr. 
jun,,  had  been  pro'iiouHly  under  the  care  of  Mr.  Cutler  aud  ilr, 
I  Hewett  at  St.  George *s  Hospital.  It  was  then  treated  hy  a  combina- 
of  the  electric  cautery,  styptics,  and  lig'ature  of  portions  of  the  tuuioui*  The 
vi*rT  satisfactory:  all  bleeding"  ceased,  the  tumour  in  great  part 
ngbed  away,  the  ukeration  healed^  and  the  greater  part  of  the  hypertrophied 
n^amed  their  natural  appearance.  The  patient  remaiued  free  from 
ayniptoms  during-  an  interval  of  three  years,  when  the  tumour  gradu- 
fvtttmed  and  bleediopr  recommenced*  Mr*  Travers  wnssent  for  to  ^e  him  in 
eoimtry,  and  tied  the  common  carotid  artery  ;  hut  the  patieut  died  of  hiemor- 
g«,  which  commeoced  while  the  ligature  wad  still  on  the  vessel ;  a  striJcing 
puof  of  the  inefficAcy  of  that  method  of  treatment.  Had  the  case  been  kept 
rration.and  the  original  measures  repeated  from  tiuie  tit  time,  as  fresh 
occurred,  there  ia  every  reason  to  believe  that  this  man's  life  would  have 
k«  MTed. 

Tbe  application  of  coagulatingf  injeetioDS  (percbloride  of  iron)  wa«  made 
If  M.  Broca  to  a  ciicumscribed  aneurism  of  the  scalp,  consisting  of  the  con-  ' 


•  Bull,  de  Thir.  tome  xlii.  p.  36i. 
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volutions  of  a  ciraoid  artery.  Many  precautions  were  taken  to  prerent  ^ 
extrHvasation  of  the  fluid,  and  the  case  ia  reported  as  perfectly  ancccmfuL* 
Aiiutber  succesi^ful  case  is  reported  by  M.  Demarquay,  in  a  large  aneuzum  \f 
ana-^tomosis  of  tlie  palm  of  the  hand  and  middle  finger,  occurring  in  a  dull' 
after  the  blow  of  a  stone.  Here  the  radial  and  ulnar  arteries,  however,  mat 
first  ti»'d.t 

M.  G«>»>elin  (see  p.  531))  advocates  the  use  of  coagulating  injections  in  d 
thase  cases  of  the  disease  to  which  he  wishes  to  limit  the  dengnatioi  of 
'  arterial  cirstnd  tumours/  i.e.  those  of  limited  extent,  and  formed  appaie&tlf 
by  the  dilatation  of  minute  arteries — not  capillaries.  He  gives  three 
one  in  the  lep:,  one  on  the  forehead,  and  the  other  at  the  root  of  the 
which  this  treatment  was  successfully  adopted. 

Defore  quitting  the  subject  of  cirsoid  aneurism,  it  may  be  well  to  notice  tiMt 
thf  disease  is  said  to  have  occasionally  undergone  spontaneous  cure.  A  pttieit 
was  exhibited  by  Dr.  Krackowizer  to  the  New  York  Pathological  Sodetj  k 
whom  this  had  occurred,  at  any  rate  to  a  great  extent;  pulsation  haring 
disappeared,  and  the  tumour  having  become  solid  and  shrivelled  in  some  of  ita 
parts ;  and  the  continuous  rushing  noise  formerly  perceptible  to  the  paticit 
being  now  inaudible  while  he  was  quiet.  The  patient  was  forty-five  yean  of 
a^e,  and  the  disease  had  lasted  all  his  life,  and  had  grown  to  a  considenUi 
size,  but  without  pain  or  hemorrhage.  In  the  same  communication,  Dr. 
Krackowizer  referred  to  two  other  cases  as  being  recorded  by  Orfila  and 
Chevalier.J 

Dissecting  Aneukism. 

The  aftection  which  bears  the  name  of  Dissecting  AnenriBm 
is  so  seldom  reco«^uised  during  life,  and  when  it  is  the  subject 
of  treatment  falls  so  much  more  commonly  under  the  care  of  the 
physician,  that  a  very  few  words  must  suffice  for  its  description 
here.     The  anatomical  lesion  consists  in  a  rupture  of  the  inter- 
nal coats  of  the  artery,  by  which  the  blood  is  allowed  to  pass  in  an 
unnatural  channel  between  the  coats  of  the  vessel,  parallel  to  its 
course,  until  finally  it  passes  again  through  the  coats,  so  as  to 
enter  the  cavity  of  the  artery  again,  if  its  course  has  been  for- 
wards, or  falls  back  into  the  pericardium  if  it  has  made  its  way 
backwards.     Dr.  Peacock  §  has  shown  that  a  layer  of  the  middle 
coat  usually  is  left  external  to  the  blood,  which  is  therefoie 
extravasated   into    the   thickness   of  this  coat,   and  has  abo 
shown  that  the  existence  of  this  more  resisting  membrane  con- 
tining  the  blood  renders  rupture  into  the  pericardium  or  the 


•  Ihtil  de  la  Soc.  de  Chir.  de  Pan\  1800. 
t   Oaz.  de«  Hop,  l^Os.  pp.  117,  ll>0. 
J  Xvw  Syd.  Sitr.  Jiivnnial  Hvtroaptvt,  1805-0,  p.  303. 

§   Vuntrihuiiom  to  the  Patholoi/y  of  thv  Heart  and  Arteries, '  On  DiflsectiDg 
Aneurism.'    Edinb.  184l\ 
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liar  tissue  probable.     When  the  covering  of  the  blood  are 

5,  and  the  fluid  iiDds  a  ready  passage  back  into  the  artery, 

IT  be  prolonged  for  a   considerable  period.     In   fact,  the 

iptoms  referred  to  the  disease  hare  been  observed  to  last  for 

It  is  not  imptjssible  that  in  some  such  cases  a  dissecting 

9m  may  pass  into  a  common  *  false  aneurism.'* 

position  of  the  original  rent  seems  always  to  be  in  tlit* 

^aDd  generally  in  the  arch,  qnite  close  to  its  origin,  thouc,'li 

been  known  to  be  situated  in  the  abdominal  aorta,  even 

as  its  bifurcation.     The  position  of  the  secondary  rupture 

be  inner  coats,  by  which  the  blood  passes  back  into  the  caTity 

J  tbe  Tessel,  varies  much.     A  ease  is  mentioned  in  which  the 

III  ion  extended  into  the  popliteal  artery  ;  and  in  another 

in  which  the  primary  rent  was  in  the  transverse  arch^  the 

%Ty  opening  was  in  the  subchivian. 

occurs  soon  in  all  eases  where  the  blood  passes  out  of 

larterr,  either  into  the  pericardium  or  into  the  surrounding 

»;  and  in  most  of  those  in  which  the  blood  makes  its  way 

into  the  arterj%     But  in  the  few  instances  of  the  latter 

i  in  which  life  has  been  protracted  for  years,  the  unnatural 

oel  running  along  by  the  side  of  the  natural  artery  is  lined 

[ft  smc>c*th  membrane  resembling  epithelium,  and  thus  simu- 

i  m  double  vessel. 

^  symptoms  of  dissecting  aneurism  are  best   illustrated 
y*r\  inr^^resting  case  re^wirted   by  Dr.   Swayne  and  Mr. 
rorth  of  York,t  in  which  the  diagnosis  was  accurately  made 
life,  and  confirmed  by  dissection. 

ftM  cmi^i  a  man  aj;ed  iifty-ane,  w1k>  had  tulfereil  for  some  time  under 
referred  to  di»e^aed  heart,  witb  aortic  regurgitation  (to  which 
ne  of  hia  medical  attendantH,  Dr.  I^ithmn,  had  abided  diflea.^  of  the 
I  M2«d  suddenly  one  evi^ning-,  ab  he  wtxa  rt?tiirniD^  from  a  day  of 
Sloti  fcod  exeit*?meni»  with  a  very  severe  ti^aring  pain  in  the  che?*t, 
Htlr  fnQawnd  bj  a  §eeoud  a^roui^ing  pa  in,  which  ?*eemed  to  dart  t'rum 
[A  down  the  left  of  the  spinal  cohiinn,  anil  only  to  be  ai-rt^sted  a  few 
un^Mltli  below  and  to  the  left  of  the  uuit>ilicu3»  at  which  point  of 
;  t^  {latieiit  thought  he  heard  a  diatinct  cmck.  He  lost  power  in  both 
iiidea  ttimoat  imraediately,  and  the  puLe  became  iniperceptihle  in 
M»  of  the  lower  limha.     A  bellows  murmur  was  heard  beluw  and 


Thou,  in  •  owe  died  by  1>t.   Peacock  (op.  cit.  p.  7),  where  the  patient 
ff«d  0Oftie  yemn;   'the  sac  commenced  at  the  origin  of  the  aorta,  and 
to  a  cal-de-iac  at  the  comnion  iliac  arteriea/     80  that  nothing 
tta  aliape  and  extent  would  dietiiiguUh  it  from  falae  aneurism. 
'j^ik   3&e,  Tram.  vol.  vii.  p.  106. 
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to  the  left  of  the  umbilicus.  The  '  tearing '  puin  recmred,  and  he  then 
into  a  state  of  syncope,  followed  by  great  exhaustion  and  distress.  Retdii 
set  in  next  day,  with  much  congestion,  greatly  relieved  by  bleeding, 
survived  about  three  months,  dying  of  dropsy  and  hydrothorax.  The  prii 
had  recurred  feebly  in  the  right  femoral  artery  before  death.  The  diagnoaii 
dissecting  aneurism,  originating  near  the  root  of  the  aorta  and  passing  down 
far  as  to  compress  the  true  channel  of  the  vessel  near  its  bifurcation,  was  n 
at  the  time  of  the  seizure  and  confirmed  by  dissection.  A  transverse  rent 
found  in  the  arch  of  the  aorta,  just  below  its  three  large  branches;  a  dot 
blood  was  impacted  near  the  bifurcation  of  the  artery,  obstructing  ths 
common  iliac  completely  and  the  right  partially.  The  old  canal  of  the  • 
seems  to  have  been  disused,  and  the  arteries  to  have  communicated  with 
new  channel* 

This  case  will  serve  to  illustrate  the  usual  run  of  the  casei 
dissecting  aneurisms,  though  it  is  rare  for  the  symptoms  to 
so  well  marked  or  so  well  observed ;  and  therefore  the  disease 
seldom  recognised  or  even  guessed  at  during  life.    The  patifl 
is  usually  advanced  in  Ufe,  very  probably  a  female,  and 
fering  from  hypertrophy  or  other  disease  of  the  heart, 
first  symptom  is  a  lancinating  pain  in  the  chest,  correspoDdii 
to  the  seat  of  rupture  followed  by  syncope ;  perhaps  by 
at  the  part  where  the  blood  re-enters  the  artery,  or  whai 
the   tumour  ceases.     And  this   may  be  accompanied  by  fl 
cessation  of  pulse  from  impaction  of  clot  in  the  old  channd^ 
the  artery,  aided  by  the  pressure  of  the  blood  in  the  unnatan 
channel.     This  stoppage  of  the  pulse  of  course  causes  mored 
less  complete  loss  of  power.     In  other  cases,  where  the  ruptanl 
occurs  near  the  heart  and  the  blood  falls  back  into  the  peri 
cardium,  death  is  sudden.     I  can  add  nothing  as  to  the  dift 
gnosis  of  the  disease  which  may  not  be   gathered  from  flu 
symptoms  in  the  above  case.     The  only  case  in  which  I  on 
conceive  such  an  affection  becoming  the  subject  of  suigid 
diagnosis,  is  where  loss  of  power,  loss  of  pulse,  and  threateniq| 
gangrene  follow  on  dissecting  aneurism  ;  and  the  diagnosis  hm 
between   this  disease  and  embolism  from  the  more  ordinsiy 
causes  of  impacted  clot. 


In  this  case.  Dr.  Swayne,  after  having  his  attention  specially  drawn  to  Ab 
fsct  by  Dr.  Peacock,  distinctly  asserts  that  the  extravasation  was  betvetm  tk 
external  and  middle  coats. 
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|.   OBSERVATIONS  ON  THE   LIGATURE  OF 
t  ARTERIES. 

ferations  for  the  ligature  of  arteries  that  the  proceed- 
I  operating  theatre  most  nearlj^  resenible  those  of  the 
room ;  and  it  is  in  these  operations,  more  than  in 
p  that  minute  anatomical  knowledge  is  advantageous. 
tertaklug  to  tie  an  arteiy,  the  surgeon  ought  to  know 
[oourse  and  its  relations,  and  especiaUj  the  prominent 
urts  which  are  to  guide  him  to  the  position  of  the 
lerve  as  rallying  points,  as  the  French  operators  say) ; 
p  have  familiarised  himself  by  freqaent  dissection*^ 
ickness  of  the  parts  covering  it,  and  their  appearance, 
lat  can  be  judged  of  on  the  dead  body  ;  and,  tinally, 
^  know  the  usual  position  of  its  principal  branches, 
lastomoses  by  which  the  circulation  may  be  expected 
pred.  It  is  advisable  also  to  be  aware  of  the  leading 
10  in  course,  relations,  bifurcation,  Ac*,  which  the 
lay  perhaps  meet  with,  and  for  which  he  ought  to  be 

.all  these  anatomical  details  clearly  present  to  his 
being  familiar  with  the  various  methods  by  which 
0aa  be  reached,  the  surgeon  will  be  prepared  to  adujit 
iod  which  seems  to  him  best  suited  to  the  case  whic-h 
i  to  have  before  him.  It  is  better,  if  possible,  to  avoid 
an  artery  where  large  branches  are  known  to  come 
such  cases  the  clot  that  sliould  form  in  the  vessel 
process  of  its  severance  mil  be  absent  between  the 
the  opening  of  that  branch ;  and  although  it  is 
been  shown  above,t  that  the  clot  is  not  necessary 
ative  against  secondary  hemorrhage,  inasmuch  as 
in  the  artery  unites  by  lym^jb,  which  seals  it,  and 
barrier  to  the  blood ;  yet  that  barrier  is  ceilainly 


a  operator  aa  Sir  P.  CramptoD  reUtes,  that  before  ti-iiij^ 
iliac  artery  lie  practiaed  the  operatioo  &eveD  times  on  the  dtiad 
lyi  tJiat  eiich  tiniB  lie  did  so  lie  lenTDed  somethtag'  towarda  the 
ferforraance  of  the  openifloa. 

brie*B  ContmatL  e<L  ISjS*  p.  80;  Porte?!  Oh  Aneuritmf  p.  187; 
Om/'M  HQtpUal  departs f  vA,  L  pp-  05,  6 J. 
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gtrengthened  by  the  clot  in  the  artery,  as  is  shown  hy  tlu?  Am 
that  secondary  haemorrhage  is  less  common  in  situations  whers 
long  internal  coagulnm  is  formed. 

In  dissecting  down  upon  an  artery,  it  is  important  to  imtei 
clear  view  of  each  successive  structure  as  it  is   exposed ;  so 
therefore  bleeding  from  any  small  veins  or  arteries  that  may 
divided  in  the  superficial  incision  should  be  at  once  rej 
by  ligature  or  pressure.     No  atterript  should  be  made  toh 
over  the  proceedings ;  but  as  each  layer  of  tissue  is  divided, 
one  below  should  be  carefully  examined  with  the  eye  and 
3Iost  large  arteries  run  in  a  sheath  of  fascia,  which  also  coni 
their  accompanying  vein.     When  the  level  of  this 
reached,  great  care  must  be  taken  in  applying  the  knite, 
cellular  membrane  or  muscles  over  the  sheath  having  been 
perly  divided  or  drawn   aside,  that  structure  itself  shonM 
cleaned  by  aeratching  with  the  finger,  assisted  by  the  blunt 
of  a  director  or  silver  knife.     Wlien  the  sheath  has  been 
exposed,  and  the  beating  of  the  artery  can  be  plainly  felt 
it,  a  small  part  of  the  membrane  should  be  raised  by  thefi 
and  divided  with  the  knife  held  horizontally,  as  is  done 
opening  the  sac  of  a  strangulated  hernia.     The  small  hole 
the  artery  must  be  extended  with  the  point  of  the  director 
aneurism  needle,*  till  a  little  channel  lias  been  made  round 
vessel,  through  which  the  thread  can  be  carried  easily, 
care  is  necessary  to  use  the  instruments  with  all  gentl 
this  stage  of  the  proceeding,  on  accoimt  of  the  proximity 
vein.     The  needle  is  to  be  passed  under  the  artery,  in  a 
away  from  the  vein ;  ue,  the  point  of  the  needle  is  first 
between  the  artery  and  vein,  and  brought  out  on  the  side  of 
artery  away  from  the  vein.t     Wlien  the  needle  has  been 
under  the  artery,  the  latter  should  be  compressed  between 
point  of  the  finger  and  the  curve  of  the  needle,  in  order  tO 
that  the  beating  in  the  tumour  is  completely  stopped,  or 
bleeding   completely  commanded;   and   to  judge  also  by 


•  Mr.  SvTTTP,  liowfver,  wlm^e  experience  in  tying"  artmes  u 
^xtemyive  and  more  fn^ourflble  thnn  tbat  of  anv  other  living  opcfrator,! 
rleunui^  the  artery  with  the  efl|re  of  the  Iinift%  usiiijr  it  till  the  whidih  «il| 
thi?  artery  U  clearly  f^^n.     If  ibis  plan  is  adopted,  fireat  (-are  roust  be  i 
acratrhin-p  the  vessel  j  and  perhaps  it  will  he  well  to  blunt  the  ed^  ( 
knife  n  little. 

t  Further  directions  ae  to  tying  arteries  for  a  wound  will  be  found  in  i 
pp.  7G1  el  tefj. 
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that  no  other  structure  has  been  taken  up  with  the 

This  is  the  more  necessary  in  cases  where  the  artery,  as 

case  of  the  subclavian,  iies  very  deeply,  perhaps  out  of 

;  md  touehinj^  a  large  nerve  or  other  important  structure. 

b  difterence  of  opinion  exists  about  the  administration  of 

brm  in  operations  on  arteries.     M.  Robert*  advocates 

rfonnance  of  these  opemtions  without  anR28thetic3,  but 

ktrary  practice  is  now  universal,  and  I  think  rig^htly  S0| 

country.     Opinions  differ  also  as  to  the  direction  in  which 

rnons  may  be  most  advantageously  made.   Most  operators 

Bueir  incisiona  in  the  course  which  the  vessels  are  known 

loe ;  others  prefer  an  incision  which   crosses  obliqnely 

srae  of  the  vessel.     The  former  plan  enables  the  operator 

early  to  anticipate  and  recognise  the  structures  succes- 

dcposed ;  the  latter  renders  him  more  certain  not  to  miss 

Bel  altogether,  and  also  enables  him  more  conveniently 

Itigate  the  parts  arf>und,  should  any  anomaly,  such  aa  a 

iifiiTcation  of  the  brachial  or  femoral  artery,  render  it 

Ijy  to   search   about,   without  any  definite  anatomical 

foF  a  vessel  not  usually  present. 

[e  arteries  ought  not  to  be  tied  unless  a  reasonable  pro- 
f  exists  of  the  recovery  of  the  patient  from  an  operation 
DQuat  always  be  grave,  and  which  is  far  more  fatal  than 
BTgeons  appear  inclined  to  admit ;  but  if  the  disease  or 
mdmits  of  no  other  cure,  nothing  need  be  held  to  be  a 
oontra-indication  to  the  operation;  not  disease  of  the 
1^  not  disease  of  the  hearty  not  even  disease  of  the  artery 
although  it  must  be  allowed  that  the  latter  complication 
I  the  case  almost  hopeless.f  But,  on  the  other  hand,  the 
Hatnre  consideration  is  requisite  to  assure  the  surgeon 
is  really  beyond  the  reach  of  other  and  milder 
So  much  has  lately  been  done  to  dimini^^h  the 
faige  of  cases  of  aneurism  which  require  ligature,  that  it 
bw  be  said  that  the  presumption  in  a  ease  of  surgical 


f  4e  ainifne  chir.  Paris,  i860,  p,  48. 

h»  •rterr  on  wbicb  tbe  operation  is  porformed  he  found,  when  exposed^ 
Heottvely  di«eaeed,  four  eourses  are  open.  In  aa^mnsma  of  the  ex- 
ly  the  Mi£eft  cour&e  would  be  to  wmpiitati^ ;  in  a  few  caseii  the  eurgeon 
iKnrt  ta  actipw^jeure ;  usurIIVt  the  opt- mtion  would  be  completed ;  while 
M  tke  ewe  would  Im*  almndonud  to  rmtore.  I'nder  the  ht?ad  of  ligature 
HBfiQUDftte,  »  reimurVttble  instance  of  the  grood  n^mlt  of  the  latter  coune 
ft«ilk»ne<L  The  surgeon  mu^^t  i-ely  upon  biti  owu  judgment. 
a  v  2 
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ar.*?uri5m  is  rather  that  it  is  curable  without  operation  than 
tli^ir  an  artery  will  require  ligature.  It  will  be  my  object  in 
the  following  remarks  upon  each  particular  form  of  surgical 
aneurism,  to  point  out  in  what  cases  milder  measures  may  be 
expected  to  succeed ;  and  when  these  fail,  by  what  operatiozn 
the  affected  arteries  or  the  trunk  above  them  can  be  reached; 
and  in  treating  of  each  form,  I  shall  observe  the  same  order  u 
i^  tV>Ilowed  in  the  essay  on  Amputation,  taking  the  upper  liinb 
rr<t«  with  the  head  and  neck,  and  proceeding  from  the  ex- 
tremity towarxis  the  trunk.* 

AXEUBISXS   IK   THE    FOBE-ARM   AND   HaND. 

Aneurisms  diminish  in  frequency  as  the  vessels  diminish  in 
*i ie :  bene-?  the  disease  is  very  rare  in  the  fore-arm  and  hand; 
v.'.leed,  is  hardly  ever  seen  except  as  the  result  of  accident.  I 
was  enj.bl«ed,  however,  through  the  kindness  of  Mr.  De  Morgaiii 
:.>  akv  a  case  of  aneurism  of  the  upper  part  of  the  ulnar  arteij 
;i  'iioii-j:  his  patients  at  the  Middlesex  Hospital.  In  this  instasoe^ 
;i>  I  supjvse  would  usually  be  the  case,  the  whole  of  the  arterial 
svsroiu  was  diseased,  and  a  loud  murmer  accompanied  the  action 
o:*  th*  heurt.t 

rii»:*rt*  is  geneniUy  little  difficulty  in  diagnosing  an  aneurisni 
:■:  the  hand  or  fore-arm,  nor  in  determining  whether  it  be 
a^ivivly  arterial  or  arterio-venous.     The  treatment  of  sponta- 
•v'.vis  aneurism  of  these  arteries  would  be  exceedingly  8im{^  I 
'.'  :he  disk'ase  could  be  found  in  a  subject  otherwise  healthy.  ] 
'/•^riral  pressure  on  the  artery  leading  to  the  aneurism,  main-  ; 
:.i:'v>l  by  the  patient  himself  as  long  as  he  was  able  for  sevend 
d  I '.  >,  muoh  rt\lucod  the  size  and  pulsation  of  the  tumour  in  the 
v.\:s..'  .ilwo  mentioned.     If  this  or  other  forms  of  pressure  &il6d, 
r*.  •»   -.rso  would  K»  had  to  the  Hunterian  operation,  and  even  in 
■J  ■  Lis:  n:^>v>rt  the  old  operation  would  present  no  great  diffi- 

•  Vi  *«s-,t\v»^  o!"  tho  lijratiiro  of  jirteries,  it  hna  been  found  imposnble  to 
*,  ..r-i-  •  '!i.*  «.'.^'*e«»  in  which  such  operations  are  required  for  aneurism  and  ftr 

.-s  .  bti:  A.S  thi*  fi^rnier  clan's  of  cases  is  by  far  the  larjrer,  it  was  judged 
0*  -..  ■  •    ?.!i^le  the  des^'ription  of  all  tho  operations  in  the  present  essay. 

■  r\';^*»il  e\.4iupU's  of  traumatic  aneurisms  in  tho  fore-arm  will  be  found  in 
.N.i.-  ;^  1  ("'*.•« jiifi'  Coll*\iion*,  pp.  lOO-l.  A  cas»?  of  spontaneous  aneurisni  of 
;  «  '  t  *  Artery  wa.*  under  Mr.  De  Mi>r^'nn*8  care  at  the  Middlesex  Ili^itid, 
i,,»  ■•v.^wrvd  sp«.»iitane«mi»ly,  and  an  aneurism  of  the  ulnar,  the  ivpult  of 
.'luLv^'.^ii.  u?h.ier  Mr.  rolUxjk's  care,  is  figured  at  p.  422.  See  also  Erichsen, 
«^  c»u  vol.  ii.  p.  iV* ;  and  the  fiprure  on  p.  414  of  this  essay. 
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maitj.  I  have  performed  it  with  great  ease  and  success  in  a 
jtmaJl  traumatic  aneurism  of  the  supei-ficial  palmar  arch.  A 
ttMe  is  referred  to  on  p.  456  (note),  where  a  small  aneurism  in 
■he  palm  was  successfully  extirpated  by  chloride  of  zinc. 
'  The  arteries  of  the  fore-arm  far  more  often  require  ligature 
iB  account  of  a  wound.  It  is  hardly  necessary  to  give  minute 
pirections  for  the  performance  of  such  operations  as  tying  the 
Idnar  or  radial  near  the  wrist.  Common  sense  would  suggest 
Id  keep  the  tendons  intact ;  and  this  being  done,  and  care  taken 
io  avoid  mistaking  a  nerve  or  piece  of  fascia  for  the  artery,  all 
ihe  cautions  necessary  for  the  operation  are  exliausted.  It  is 
a  matter  of  indifference  whether  the  vense  comites  are  included 
JB  the  ligature  or  not. 

i  If  the  skin  is  unbroken,  as  when  the  radial  or  ulnar,  or  both, 
Im  tied  for  a  wound  in  the  palm  of  the  hand,  it  is  merely 
Necessary  to  make  an  incision,  from  an  inch  to  two  inches  in 
Imgth,  between  the  tendons  which  accompany  the  vessel,  divide 
phe  deep  £EU(cia,  which  is  often  strengthened  by  a  distinct  thin 
pjer  over  the  ulnar  artery;  and  if  the  tendon  of  the  flexor 
turpi  ulnaris  overlaps  the  vessel  (as  is  usually  the  case),  draw 
it  inwards,  and  then  the  vessel  will  be  exposed  by  a  little 
dissection  enclosed  in  its  sheath — the  radial  accompanied 
iKrely  by  a  small  filament  of  nerve  lying  above  the  fascia, 
which  probably  will  not  be  seen,  the  ulnar  having  its  nerve  on 
Its  inner  side. 

The  radial  can  be  exposed,  if  necessary,  higher  up,  by  a 
nmilar  operation ;  but  now  the  muscular  belly  of  the  supinator 
longos  requires  to  be  drawn  outwards,  and  the  position  at  which 
the  radial  nerve  lies  against  the  artery  (on  its  outer  side  in  the 
middle  third  of  the  fore-arm)  must  be  remembered.  The  dif- 
ferent directions  of  the  fibres  of  the  supinator  longus  and 
pronator  teres  must  be  borne  in  mind.  Their  vertical  direc- 
tion will  always  distinguish  those  of  the  former  muscle. 

Ligature  of  the  ulnar  artery  near  its  origin  is  a  much  more 
difficult  operation.  It  is  only  required,  as  far  as  I  know,  in  cases  of 
wound.  The  very  commencement  of  the  artery  may  be  exposed 
after  the  division  of  the  bicipital  aponeurosis,  witiiout  cutting 
through  any  muscular  fibres  ;  but  the  depth  of  the  parts  is  very 
considerable,  and  where  there  is  much  efiFasion  of  blood,  it  is  by 
no  means  easy  to  recognise  the  wounded  vessel,  which  may  be  the 
humeral  itself,  or  either  of  its  branches.  In  the  only  case 
where  I  ever  saw  this  operation  attempted,  it  was  given  up  and 
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the  arm  amputated.  On  examination  it  turned  out  that  aU 
arteries  were  injured,  the  bifurcation  of  the  main  truiM 
been  cut  across*  To  tie  the  artery  a  little  lower  iom 
Guthrie*  recommends  that  an  incbion  should  be  madeth 
the  aponeurosis  of  the  biceps,  the  pronator  teres  expM 
drawn  towards  the  ulna,  and  the  dissection  contuiued* 
median  nerve  is  brought  into  view,  crossing  the  art^ 
without  inwards.  Then,  if  it  is  necessary  in  order  to  im 
ressel,  part  or  the  whole  of  the  pronator  teres  is  to  be  fl 
In  other  cases  it  may  be  more  convenient  to  divide  the j 
from  below,  an  incision  being  made  from  the  point  at ' 
museultir  and  tendinous  portions  of  the  flexor  car 
are  felt  to  jt*in,  upwards  for  four  inches,  and  the  si 
posed  as  the  vessels  emerge  from  beneath  the  flexor  j 
digitorum.  If  the  woiuid  be  higher  np^  the  divisioiT 
latter  muscle,  and  even  of  those  adjoining  it,  if  it  be  n^ 
may  be  pursued  from  this  point.  More  or  less  loss 
will  probably  follow  the  division  of  the  muscles, 
extensive;  but  this  is  likely  to  be  transient,  and  if  ,j 
a  less  evil  than  the  loss  of  the  hand.  The  nerve 
be  the  first  of  the  structures  around  the  artery  which  < 
view. 

At  the  hend  of  the  elhow  aneurismal  swellings  aii 
always  traumatic,  and  generally  are  of  the  ai*terio-vei 
If  the  disease  be  a  simple  arterial  aneurism,  whether 
or  spontaneous,  pressure  upon  the  brachial  artery  is^ 
resource  of  the  surgeon.  Acute  flexion  of  the  limb  k 
probably  succeed,  either  by  itself  or  as  an  acoefisoffl 
indirect  compression.  If  these  means  should  fail,  th? 
course,  irrespective  of  any  special  complication,  will  hi 
the  brachial  artery.  The  treatment  of  arterio- venous* 
has  been  discussed  above  (pp.  530-533) ;  we  need  not,  m 
detain  the  reader  on  the  diagnosis  or  treatment  of  ane| 
the  bend  of  the  elbow ;  nor  does  that  of  aneurism 
call  for  any  further  remark.  We  have,  then,  only  to" 
the  opei-ation  on  the  brachial  artery,  which  may  be  ; 
these  affections. 

Ligature  of  the  hrachml  artery  for  aneurism,  or  for 
the  lower  part  of  the  Mmb  in  which  the  wounded  arterj 
be  secured,  is  thus  performed.     An  incision   is  madi 
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kree  inches  in  length,  along  the  inner  margin  of  the  biceps 
noBcle  in  the  middle  of  tlie  arm ;  or  if  that  inusele  be  obscured 

Ij  cedema^  fiit»  or  imperfect  muscularity,  thea  in  a  line  drawn 

ipom  midway  between  the  two  flaps  of  the  axilla  to  the  middle 
of  the  bend  of  the  elbow.  In  makmg  this  incision,  perhaps  the 
basiUc  Tein  will  be  seen,  and  should  be  avoided.  The  fascia 
lianng  been  divided  upon  a  director,  the  operator  comes  down 
immediately  to  tlie  packet  of  vessels  and  nerves*  The  internal 
^taneous  and  ulnar  nerve  lie  to  the  inner  side  of  the  artery, 
l&d  may  or  may  not  come  into  view  j  or  perhaps  the  external 
Mi&neouB  will  be  seen  on  the  other  side  of  the  vessels,  The 
lifficnlty  of  the  operation  (which  is  sometimes  considerable) 
consists  in  recognising  and  isolating  the  artery.  What  renders 
this  more  troublesome  is,  that  the  artery,  besides  being  closely 
tarrounded  with  other  stmcturea,  does  not  always  maintain  the 
time  relation  to  them.  The  median  nerve  is  more  commonly 
ibore  the  artery,  and  is  the  first  cord  seen  below  the  fascia ; 
Irat  occasionally  it  will  be  found  under  the  artery*  Again,  the 
brachial  artery  may  nut  be  the  only  vessel  which  requires  liga- 
ture, since  another  considerable  vessel  may  exist  in  the  neigh- 
lourhood  (probably  a  radial  artery  given  off  high  up,  or  a  vas 
iberrans),  which  will  have  to  be  sought  ;*  it  is,  however,  usually 
found  close  to  the  one  first  exposed.  The  veins  often  encircle 
tlie  artery  with  an  intricate  plexus  of  anastomosing  branches ; 
Jiance  the  operation  is  frequently  far  less  easy  than  the  super* 
fcial  position  of  the  vessel  would  seem  at  fii^st  sight  to  promise. 
It  IB  true  that  a  little  patience  and  anatomical  knowledge  will 
iiapoBe  of  these  difficulties ;  but  they  sliould  not  be  forgotten 

deciding  the  question  of  treating  an  arte rio- venous  aneurism 
^t  the  bend  of  the  elbow,  since,  besides  the  other  objections  to 

.e  Hunterian  ligature,  it  may  be  said  that,  as  an  operation,  it 
very  likely  be  found  no  easier,  and  perhaps  much  more 

lEcult,  than  the  old  operation. 

b Ligature  of  the  brachial  artery  ia  usually  very  successful,  as, 
r  aa  the  operation  itself  goes.  It  ia  true  that  in  Porta's 
ttistical  table  of  six  hundi-ed  cases  of  ligature  of  all  arteries, 
len  out  of  sixty-eight  eases  of  ligature  of  the  brachial  artery  are 
^id  to  have  died ;  but  in  the  absence  of  details  we  cannot  tell 
whether  tliey  died  from  the  effects  of  the  operation*  Gangrene 
however,  believed  to  be  sometimes  a  consequence  of  the 


See  the  figure  on  p.  625. 
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application  of  a  ligature  to  the  upper  part  of  the  brachial  arteiy, 
the  anastomosis  between  its  branches  and  those  of  the  axillai^ 
being  rather  scanty  (vol  i.  p.  741). 

Axillary  Aneubisx. 

Axillary  aneurism,  like  popliteal,  depends  in  a  large  pTop» 
tion  of  cases  upon  injury,  more  or  less  severe,  to  the  arteij,  n 
the  violent  movements  of  the  joint  near  which  it  lies.* 
injury  may,  as  it  seems,  vary  from  complete  mptore  of  the 
to  some  slight  contusion  or  strain,  only  appreciable  by  its  resaHi 
In  the  former  case  the  aneurism  is  of  the  consecutive,  in 
latter  of  the  false,  variety.     So  far  there  is  little 
difference  between  axillary  and  popliteal  aneurism.     Bat  tin 
different  anatomy  of  the  parts  occasions  a  great  difference  in 
curability  of  these  affections.     The  cellular  space  of  the  axiU 
is  so  loose  and  so  large,  that  the  tumour  may  attain  a  very 
manageable  development  before  any  treatment  is  called  in. 
that  the   great  advantage  which   is  always  obtained  in  i« 
aneurism  by  the  condensation  of  the  parts  around  the  sac,  um 
the  commencement  of  spontaneous  cure  in  the  deposition  08 
laminated  fibrine,  is  less  likely  to  occur  in  axillary  than  in  oihtf^ 
aneurisms ;  while  the  growth  of  the  tumour,  even  if  opposed  \f 
coagulum  in  one  part,  can  easily  go  on  in  another.     Further,ia 
the  treatment  of  axillary  aneurism  the  Hunterian  operation  is 
less  likely  to  be  successful,  since,  instead  of  an  artery  parsaing 
a  long  and  comparatively  superficial  course,  without  any 
siderable  branches,  as  the  superficial  femoral  does,  the  v< 
upon  which  the  axillary  aneurism  is  formed  is  short,  deep,  and 
80  crowded  with  large  branches,  that  a  ligature  can  only  be 
applied  in  close  promixity  to  one  or  other  of  them. 

It  is  often  said  that  axillary  aneurisms  are  more  difficult  to 
treat  than  others,  because  they  are  so  often  traumatic.  But 
this  seems  to  me  a  confusion  of  terms.  A  traumatic  aneurimyM 
more  easy  to  treat  than  a  spontaneous  aneurism.  What  ii 
meant  is,  that  there  is  so  often  no  aneurism  at  all,  but  only  i 
lacerated  artery ;  and  a  lacerated  artery  is  not  much  more  amen- 
able to  indirect  methods  of  treatment  than  a  wounded  one. 


•  On  the  subject  of  subcutaneous  laceration  of  the  axillary  arteiy,  I  woold 
especially  refer  the  reader  to  Mr.  Callender's  paper  '  Respecting  Rupture  of  the 
Axillary  Artery  in  redurinj?  Dislocations  at  the  Shoulder-joint,*  in  voL  iL  of  tlia 
i>t.  JSartholomew^s  Hosjnial  Reports, 


AXILLARY  ANETJRISIM:. 


presence  or  absence  of  a  sac  determines  this  point,  and  this 
is  shown  bj  the  presence  or  absence  of  pnhation,  I  venture 
think,  with  all  possible  deference  to  the  great  authority  of 
Syme,  that  in  hia  paper  on  the  subject  of  axillarj  aneurism,* 
gave  a  new  impetus  to  the  discussion  of  the  very  interest- 
question  of  the  treatment  of  that  affection,  this  point  has 
[y  been  made  sufficiently  plain  to  the  reader,  although  it 
y  have  been  present  to  the  mind  of  the  author.  Mr.  Sy  me 
18  his  essay  with  tlie  rather  startling  avowal  that  the 
e,  which  he  had  been  teaching  tor  more  than  thii*ty  years, 
the  superiority  of  the  Hunterian  operation  to  the  old  mode 
treating  aneurism,  is  questionable.  But  the  instance  upon 
^Bich  he  supports  this  assertion  ia  one  in  wliich,  accurately 
peaking,  there  was  no  aneurism  at  ail.  The  history  of  an 
ccident,  the  presence  of  a  large  and  increasing  collection  of 
ood,  an  arterial  bruit^  and  no  pulsation,  aftbrd  as  clear  evidence 
laceration  of  the  artery,  unaccompanied  by  the  formation  of 
aneurismal  sac,  as  can  be  obtained ;  and  in  such  cases, 
hether  they  be  io  the  axillary  space  or  the  popliteal,  the 
hnterian  operation  may  be  expected  frequently  io  faO ;  and 
e  only  sure  resource  is  to  tie  both  ends  of  the  bleeding  vesseLf 
tiU  the  situation  of  the  injury  will  very  much  modify  the  treat- 
lent  which  would  be  recommended.  In  the  popliteal  space  the 
d  operation  is  very  difficxilt  and  very  fatal,  while  the  Hunterian 
penition  is  easy.  On  this  account,  when  the  popliteal  artery 
mptored,  the  ligature  of  the  femoral  artery  has  been  prac- 
though  unsucceesfully.J  Amputation  is  here  usually  the 
T  course.  But  in  the  axilla,  the  old  operation  has 
found,  in  skilful  hands,  not  more  difficult  than  the 
jature  of  the  subclavian ;  it  is  possible  that  it  may  prove  less 
ital ;  and  it  is  certain,  if  not  fatal,  t4,>  cure  the  disease,  which 
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^t  *  We  must  not  be  led  awaj/  puts  Mr.  Erichsen,  'bj  the  t«krm  anettrimn, 
lich  has  b<3eii  applied  to  these  cases,  and  not  trent  such  a  condition,  resulting 
wound  or  auljcutaneoiis  laceration,  by  the  meara  that  we  empksj  with 
B  in  the  manaj^ement  of  that  diftease.  In  the  diirnsed  traum«tic  aneuriain 
which  ifl  Mr,  Erichsen's  term  for  a  mptured  arterj* ] — ^ there  ia  no  sac,  properly 
Baking ;  and  hence  tho&o  changes  to  which  a  eac  Is  necessary  cannot  take 
I  doubt  whether  there  is  a  case  on  record,  in  which  the  Hunterian 
ion  for  aneurism,  applied  to  the  condition  now  undt-r  consideration,  has 
tprminated  in  danger  or  death  to  the  patient,  and  in  disappointment  to  the 
rgieon/ — Science  and  Art  of  Surgery ^  i.  200, 
J  See  below,  Ligature  of  the  Popliteal  ^Irteiy. 
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ligature  of  the  aubclavian  may  fail  to  do*  Hence,  in  a  case  ( 
effusion  of  blood  in  the  axilla  from  accident,  where  no  ini 
tious  of  a  sac  exists  most  8iu*geons  would  agree  with  Mr*  1 
that  the  ligature  of  both  ends  of  the  injured  vessel  is  a  &ri 
rational  and  more  promising  proceeding  than  the  lig 
of  the  aubclaTian,  if  either  operation  be  requisite.  But 
are  formidable  operations,  difficult  to  carry  out  satiaC 
and  even  when  performed  in  the  most  dexterous  manneri 
daugerous  to  life.  In  spontaneous  aneurism,  or  m  tran 
aneurism  properly  so  called,  ue.  in  tumours  the  outlines  of  i 
are  well  defined,  the  pulsation  plainly  perceptible,  and  i 
can  be  emptied  by  pressure  if  the  circulation  be  coi 
what  course  should  be  pursued  ?  Mr.  Syme  appears  to  W| 
favour  here  also  of  emptying  the  sac  and  tying  the 
above  and  below  it,  and  has  performed  the  operation 
successfully.  Other  surgeons  would  prefer  to  tie  the  subclaim 
in  spite  of  the  great  mortality  with  which  that  operation ! 
been  attended.*  Perhaps  the  decision  will  be  best  made  i 
ing  to  the  circumstances  of  the  individual  ease*  If  the  ' 
extend  far  up,  so  that  the  clavicle  is  much  raised,  and  the  I 
short  and  fat,  the  operation  on  the  subclavian  is  so  dang 
and  90  difficult  that  it  would  be  better  to  operate  on ' 
aneurism.  In  contrary  circumstances  (i.e.  where  the  aub 
triangle  is  easily  accessible  and  the  aneurism  buried  deep  in^ 
axilla),  the  subclavian  may  be  tied  with  good  prospect  of  < 
The  objection  to  the  old  operation,  which  rests  on  the  pr 
diseased  condition  of  the  aiiery  near  the  tumour,  has  less  1 
in  this  situation  than  in  the  popliteal  space  ;  since  in  any  ( 
the  ligature  must  be  placed  near  the  aneurism^t 

But  would  not  all  these  affections,  viz.  ruptured  artery,  i 
matic  aneurism,  and  spontaneous  aneurism,  be  found  ame 
to  milder  treatment  if  it  were  more  perseveringly  tried? 
will  strike  the  reader  of  most  of  the  cases  of  axillary  aneuriso^l 


•  Especially  in  tlie  practice  of  Tjondon  surgeons  during  the  ktrt  fiewj 
See  below,  on  Li|^tnre  nf  the  Sulxrlavian  Artery. 

t  On  this  head  I  would  rtifyr  the  reader  to  a  very  int^restiDg  caae  of  i 
aneurism,  too  long  to  q^uote,  by  Dr*  Morton^  in  the  Am,  Jmtnu  Med.  Ss.  < 
1^67,  p.  70,  in  which  the  left  suhelavian  artery  was  tied  in  ita  second) 
between  the  fecaJeni ;  th«  tumour  i?ujipurftteJ|  hemorrhage  occnned 
forty-third  day,  and  the  limb  became  gaugrenoua;  a  vessel  believed  (o  W  j 
Bubscapuiar  wjis  tied  ;  the  limb  was  removed  at  the  line  of  de 
hsemorrhnge  recurred;  and  the  stump  was  removed  from  the 
successfully^ 
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h  the  details  are  fullj  given,  how  well  adapted  they  seem 
ive  been  for  the  treatment  by  digital  pressure,  had  that 
lod  been  known.*  At  any  rate,  if  moderate  pressure  on  the 
y  where  it  crosses  the  first  rib  can  be  made  (as  it  often  can), 
lafins  of  the  finger  or  a  pad,  so  as  to  control  the  circulation, 
ntrgeon  is  not  doing  his  duty  to  his  patient  if  he  expose 
to  the  risk  of  a  great  operation  without  a  careful  and 
fut  trial  of  this  safe  aud  often  most  successfal  method.f  If 
!i  pressure  by  a  pad  in  the  axilla,  or  by  bandaging  the  arm 
IS  the  chest,  appears  to  assist  in  controlling  the  pulsation 
bfmit,  it  may  be  at  the  same  time  employed.  Instrumental 
TOSsion  is  less  easy  on  account  of  the  shape  of  the  parts, 
ii  leee  likely  to  be  well  borne  from  proximity  of  the  large 
^  to  the  sabclavian  artery ;  but  it  might  possibly  be  ad- 
►le  to  try  it  in  the  absence  of  a  sufficient  stalf  of  assistants 
ake  pressure  with  the  fingers.  If  these  means  fail,  one  or 
»iber  of  the  operations  above  discussed  must  be  peribrmed. 

,  Sjme  ihuB  describoa  the  operatinn  which  he  performed  on  the  case  of 
red  ttzHlanr  artery  on  which  he  tit-at  prftctiaed  the  old  operation:  *Chlor<>- 
baTiDg  be«n  tulminii^tered,  I  miikde  Hu  iticUion  ftlotij^  the  outer  ed^j^e  of  the 
i-maiftoid  muscle^  through  the  pUtysma  myoidea  and  fa:M;ia  of  the  neck,  si\ 
lUow  m  iiQg^r  to  be  pushed  down  to  the  BituatioD  where  the  Bubclaviau 
>  IMueA  from  oiider  the  scalenus  anticiiS|  and  lies  upon  the  tirat  rib.  1  then 
d  the  tumour^  when  a  tremendous  ^ish  of  blood  showed  that  the  artery 
Ot  •fibctually  eompreaeed;  but  while  I  plug<^ed  the  aperture  with  my 
ilfr.  LiBter^  who  aaaUted  me,  by  a  alight  movement  of  bia  tingtr,  which 
mta  throat  deeply  under  the  upper  edge  of  the  tumour  and  through  the 
Mitiuoed  in  it,  at  length  succeeded  in  getting^  cotniuand  of  tht*  ve»seL  I 
had  the  cavity  fireely  open,  and  with  both  bands  scooped  out  nearly  seven 
Ii  fji  coagulated  blood,  as  was  ascertained  by  measuremenL  Tbe  axillary 
^  af|»eared  to  have  been  torn  across ;  and  as  tbe  lower  orifice  still  bled 

ftied  it  in  the  iir«t  instance.  I  next  cut  through  the  leaser  pectoral 
a  case  described  by  Pelletan,  Ctin,  chir,  voL  iL  p.  /H).  '  By  raising  the 
ilrr  itUghlly,  the  subclavian  artery  could  be  felt  isolated  ;  and  by  making 
ifighl  pivsure  with  the  fiugerj  ita  pulsation  and  that  of  tbe  entire  tumour 
be  invftted.'  So  also  in  Mr.  Crossing's  case,  in  Med.-Chtr,  Tram, 
m.  p.  JW4,  pressure  on  the  artery  as  it  en  »8«ed  the  rib  was  essily  made ; 
be  flame  maj  be  said  of  Ma  jo's  cage,  ibid.  p.  3(X);  and  of  Mr.  Poland's  in 
i,  of  the  MJne  Transactions,  I  merely  inatance  these  cases  among  many 
I  to  wkidi  tbe  same  remark  applies. 

ir*  Poland  has  related  a  case  m  which  digital  pressure  was  used  with 
m  in  %he  tndatment  of  a  small  aneurism  of  tbe  i^ubelavian  artery  (Mt^.'Chir, 
L  ToL  liL),  Here,  however,  the  artery  rose  much  higher  in  the  neck  tbtui 
,  Mid  wafl  supported  on  a  process  of  bone,  possibly  a  cervical  rib.  The, 
MB  €€mteh  a  rib  would  much  facilitate  the  application  of  d^tal  preaaure 
I  tttbclaTian  artery. 
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muscle,  doee  up  to  the  clavicle;  and  holding  the  upper  end  of  the 
between  my  finger  and  thumb,  passed  an  aneuriam-needley  so  as  to  appfy 
ligature  about  half-an-inch  above  the  orifice/  * 

Mr.  Syme  adds  the  important  remark,  that  the  extreme  elevation  of 
clavicle  occasioned  by  the  great  effusion  in  the  axOla,  which  rendered 
artery  so  inaccessible  from  above,  facilitated  this  proceeding  from  below, 
was  no  doubt  the  same  circumstance,  of  the  great  depth  at  which  the  third ; 
of  the  subclavian  was  situated,  which  rendered  it  necessary  to  make  an  ind 
over  it  through  the  deep  cervical  fascia  before  effectual  preesore  could  be  a 
on  it ;  a  precaution  which  ought  to  be  taken  in  all  similar 


Ligature  of  the  axillary  artery  after  the  Hunierian  methods 
The  axillary  artery  is  sometimes,  though  rarelj,  the  subject 
operation  for  aneurism  in  the  arm,  the  result  usually  of  injur 
This  operation  has  been  much  decried,  on  the  supposition 
the  necessary  proximity  of  kirge  branches  to  the  ligature 
surely  lead  to  secondary  hsBmorrhage.    We  hare,  howerer, 
above  noted,  the  high  authority  of  Mr.  Guthrie,  and  others^  i 
saying  that  this  apprehension  is  exaggerated.     The  depth  i 
which  the  artery  lies,  and  the  necessity  for  cutting  throng 
mass  of  muscle  to  expose  it,  form  another,  but  not  a 
powerful,  objection  to  the  operation,  which  seems,  notwithstaiM 
ing  this,  to  have  been  often  effected  without  much  difficoH; 
Chamberlainef  tied  the  axillary  artery  just  below  the  davidl 
by  a  horizontal  incision  parallel  to  the  lower  edge  of  the 
commencing  about  three  fingers'  breadth  from  the  sternal 
of  the  bone,  and  terminating  about  an  inch  from  the  acromioi 
'  A  second  incision  of  about  three  inches  in  length  was  vak 
obliquely  through  the  integuments  over  the  deltoid  and  peo-j 
toral  muscles,  meeting  the  first  nearly  in  the  centre.     Then  fklj 
clavicular  origin  of  the  pectoralis  major  was  separated  froAJ 
the  bone,  and  the  artery  brought  into  view  by  removing  theft^ 
and  cellular  membrane.'     The  only  difficulty  experienced  waiii= 
passing  the  needle,  in  consequence  of  the  depth  of  the  cafilf 
and  the  struggles  of  the  patient.     It  was  accomplished  by  pai^ 
ing  an  eyed  probe  under  the  vessel,  the  blunt  end  first,  ill 
understand  the  account.     The  patient  made  a  good  recofar. 
Bouxt  appears  to  have  succeeded  in  tying  the  arteiy  aboi* 
the  coracoid  process,  by  an  incision  parallel  to  the  oonzse  d 
the  vessel,  between  the  deltoid  and  pectoralis  mi^or,  wiihod 
dividing  any  muscular  fibres;  but  his  description  is  notnq 


•  Med,'Chir,  Trans,  vol.  xliii.  p.  141.       f  Med.-Chir.  TVoMi.  voL  vL  p.  Ui 
I  Quarante  Atm^es,  ^*c.  vol.  ii.  p.  133. 
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ffoflt  sui^eons  would  think  that  the  greater  room  and 
riew  of  the  parts  obtained  by  the  division  of  the  muscular 
roold  be  a  great  advantage,  and  would  therefore  prefer 
mer  method. 
t>th  these  operations  the  artery  is  sought  from  above ; 

r"on  which  Mr.  Guthrie  vehemently  condemns.*  The 
which  he  proposes  to  substitute  is  one  by  which  the 
b  sought  from  below,  which  would  of  course  be  the  prefer- 
leration  if  tJie  lower  part  of  the  artery  (that  below  the 
lUs  minor)  is  to  be  operated  on,  and  by  which  Mr, 
e  8aya  that  any  part  of  the  artery  can  be  exposed,  and 
lole  Teasel  traced  up  to  the  first  rib,  if  required.  An 
n  three  inches  long  is  to  be  made  over  the  course  of  the 

K wards  from  the  lower  edge  of  the  pectoralis  major,  and 
jular  to  the  course  of  its  fibres.  These  having  been 
I  a  fall  view  of  the  axilla  aud  its  contents  is  obtained, 
operation  is  done  for  a  wound,  the  bleeding  mouth  of 
tery  will  be  seen  by  relaxing  (if  neeessai^y)  the  pressure 
,  in  such  a  case,  ^vill  have  been  put  on  the  subclavian. 
Blirie  says,  that  'the  finger  introduced  into  the  upper 
Fthe  wound  would  enable  the  operator  to  divide  the 
ulis  minor  muscle  if  necessary,  or  to  draw  it  upwards ; 
tlie  artery,  vein  or  veins,  and  the  plexus  of  nerves,  might 
led  up  to  the  first  rib  without  difficulty/  Nevertheless^ 
lotion  on  this  artery,  the  large  vein  which  lies  in 
to  the  thoracic  side  of  the  vessel  (sometimes,  as  Mr. 
^hinta,  double),  the  numerous  large  nerves  which  sur- 
,  and  the  great  quantity  of  branches  which  are  given  off 
artery,  and  which  again  give  off  large  and  numerous 
awards  the  inner  and  front  parts,  where  the  operation 
le  conducted,  will  occasionally  prove  embarrassing  to  the 
Buteroos  operator,  though  in  other  cases,  as  in  those 
^ferred  to,  the  surgeon  may  have  the  good  fortime  to 

^  success  of  this  operation,  no  sufficient  data  exist  to 
to  judge  ;  it  appears,  however,  both  from  published 
d  priori  reasoning,  that  little  danger  of  gangrene 
'  the  artery  be  tied  above  the  origin  of  the  subscapular^ 
artery  anastomoses  so  freely  with  branches  of  a 
(posterior  and  supra-scapular),  that  the  blood  is 


IVountU  and  Injuria  of  ArierieSf  p,  54. 


5S8 


DISEASES  OF  AETEBIES 


l.fLljCVJl'Ul 


most  readily  conveyed  around  the  ligature.     Secondary  b 
rhag:e  is  more  to  be  apprehended,  and  we  may  conjectui 
diffuse  suppuration  in  the  loose  cellular  tissue 
would  often  ensue, 

I  will  not  detain  the  reader  witli  any  remarks 
upon  the  consequences  of  wounds  of  the  trunk  of  the  a 
fertery,  as  distinifuished  from  those  which  follow  the  Am 
one  of  its  large  branches  near  the  trunk.  The  persist 
pulse  at. the  wrist  or  in  the  brachial  artery  is  the 
feature  in  the  diagnosis ;  the  extent  and  the  advance  of 
vasation  of  blood  the  circumstance  which  decides  the  m 
of  cutting  down  on  the  wounded  vessel."**" 


I 


Ligature  of  the  puhclavinn  artery  in  the  third  part  of  tt 
jnay  be  thus  effected.  The  patient  is  to  be  laid  down 
sotuid  side  ;  the  arm  should  be  depressed  as  far  as  the  1 
will  allow,  in  oi-der  to  draw  the  clavicle  as  much  as  possi 
of  the  way  of  the  artery  ;  the  skin  of  the  neck  should  be 
down  into  the  chest  by  the  fincrers  of  the  operator's  lefl 
while  he  makes  an  incision  down  to  the  bone  aJong  the 
nent  part  of  the  clavicle,  from  the  edge  of  the  stemo-mas 
the  trapezius.  The  skin  is  now  allowed  to  retract^  wli 
incision  will  lie  above  and  parallel  to  the  clavicle.  In  tl 
the  external  jugular  vein,  which  here  dips  below  the  c 
will  be  avoided,  and  may  be  drawn  with  a  blnut  hook  i 
or  outwards  (the  former  will  generally  be  found  more  eonv 
during  the  rest  of  the  proceedings.  If  the  muscles  ap 
near  to  each  other,  the  sterao-mastoid  ought  to  be  pai 
away  from  the  clavicle. 

If  the  patient  be  stout,  or  the  clavicle  much  pushed  uj 
BO  that  the  artery  lies  at  a  great  depth,  it  is  advisable  to  € 
the  transverse  incision  with  one  running  upwards  firora  it 
end,  and  dissect  the  flap  outwards^f  Tlie  cervical  faaci 
now  be  cautiously  divided  on  a  director  to  the  extent 
wound,  commencing  from  the  outer  edge  of  the  stemi»-ni 
when  the  knife  may  be  laid  aside,  and  the  parts  sepan 
means  of  the  finger,  assisted  by  the  point  of  a  director  oi 
blunt  instrument.     The  finger  of  the  operator  is  now 


•  See  Jnho  Bellas  Sitrfien/,  Cburlps  BelPs  ed.  1826,  vol.  I  p.  416. 

t  Or  a  tbip  nmy  be  form»^d  hv  an  uri^nilfir  ixicipion  pmjertinsr 
iterao-nifl.*toTd  miKscle,  nnd  this  Hup  dissected  inwards.     (Skej,  O^tfra 
gmj,  1st  ed.  p.  22Q,) 
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\  the  *  subclavian  trianple/  a  small  space  bounded  by  the 
ifajroid  muscle  above,  the  claviole  below,  and  the  sterno- 
loid  at  the  inner  side.  Lying  somewhat  parallel  to,  but 
per  than,  the  stemo-mastoid  18  the  scalenus  anticus  muscle, 
di  must  always  be  carefully  soug^ht  and  traced  down  with 
fiyre^ finger  into  the  first  rib.  When  the  point  of  the  fiiic^er 
iOed  upon  the  ridge  on  which  thia  muscle  is  inserted  into  the 
knd  which  terminates  on  the  inner  border  of  the  bone,  in  a 
w  perceptible  tubercle),  the  artery  will  be  felt  immediately 
fer  the  finger-  The  other  structures  contained  in  this  triangle 
lt«ro  branches  of  the  thyroid  axis,  the  transverse  cervical 
I  supra-scapular,  the  veins  accompanying  them  which  empty 
HflelTes  into  the  external  jugular,  the  brachial  plexus  of 
rea,  irith  some  small  branches,  and  finally  an  absorbent 
id*  If  the  transverse  cei^ical  ai-tery  should  be  divided,  it 
I  be  tied  without  difficulty.  The  supi^-scapular  is  ustially 
iw  the  cla\icle,  and  is  not  seen*  It  did,  however,  come  into 
r  in  Dn  Warren's  case,'^  and  it  was  not  without  difficulty 
}  he  was  enabled  to  avoid  it ;  which,  as  Dr.  Warren  remarks, 
fe  important  to  do,  both  on  account  of  the  difficulty  that 
lit  be  experienced  in  securing  it,  and  because  it  is  an  ini- 
ttnt  agent  in  the  collateral  circulation.  Should  either  of 
reins,  or  even  the  external  jugular,  be  much  in  the  way,  it 
r  be  tied  with  two  ligatures  and  divided.  The  gland  may  l>e 
gred  without  scruple  if  necessary.f     Much  care  is  required 

tjrate  the  artery  from  the  lowest  cord  of  the  plexus,  which 
dose  to  it  that  it  often  derives  pulsation  from  the  artery, 
appears  to  be  a  part  of  it.  This  mistake  is  more  liable  to 
'committed  when  the  artery  is  so  deep  as  not  to  be  easily 
tight  into  view.  It  is  on  this  account  that  it  is  of  so  much 
sequence  in  these  cases  to  keep  the  finger  carefully  on  the 
eiior  scalenus  muscle,  since  the  artery  is  more  easily  recog- 
Nl  by  its  position  with  respect  to  that  tendon  than  by  any- 
1^  else. 

Siis  operation  varies  much  in  difficulty*  On  the  dead  sub- 
^  or  in  the  living  when  the  person  is  thin  and  the  parts 
ttral,  nothing  is  more  easy;  on  the  contrary,  when  the 
ricle  is  driven  upwards,  is  greatly  curved,  as  in  persons 
ned  to  manual  labour,  and  the  patient  stout  and  mus- 
t  IB  one  of  the  most  difficult  of  all  the  operations  on 

•  Infmcit, 

t  See  a  cm©  by  Mr,  Croseb^,  in  Med^-Chir,  Trans,  vol  xri»  p.  310. 


thru8t  through  the  vessel,  and  included  one  of  th 
of  the  brachial  plexus,  along  with  half  the  art< 
accident  to  which  the  operation  is  liable  in  com] 
is  an  injury  of  the  pleura,  or  disturbance  of  1 
cellular  tissue  which  connects  that  membrane  tc 
second  parts  of  the  subclavian  artery.  Thus,  in  a 
difficulty  operated  on  by  Dr.  Warren  in  Americayi 
ing  into  the  chest  with  a  whistling  sound  gave  e 
infliction  of  a  wound  on  the  pleura.  The  patiem 
recovered.  Mr.  Aston  KeyJ  considers  that  plenrii 
flammation  of  the  subserous  cellular  tissue  leading 
the  anterior  mediastinum  will  be  found  to  be  the 
causes  of  death  in  this  operation — an  opinion  wk 
tics  quoted  below  go  far  to  support ;  and  points  < 
sity  that  there  is,  on  this  account,  for  not  meddli 
with  any  part  of  the  vessel  except  that  which  lie 
on  the  rib,  by  which  means  such  an  injury  to  the 
brane  or  subserous  tissue  will  be  avoided. 

That  ligature  of  the  subclavian  artery  should  1 
operation,  when  performed  for  axillary  aneurism, 
no  one  who  considers  the  conditions  under  which  i1 
In  the  first  place,  the  procedure  resembles  An< 
almost  as  much  as  Hunter's.  §  Hence  suppurati 
from  loose  formation  of  clot,  and  secondary  hs&n 
disease  of  the  artery,  may  be  anticipated.     Agaii 

**     ftoo  OiiQin*a    Annfnnfi    aA      1  fiilA     tr/\1     i     t\     PS\A 
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t  be  placed  in  the  immediate  vicioity  of  large  branches. 
a^in,  the  deficient  formation  of  laminated  clot  is  further 
ored  by  the  absence  or  loose  structure  of  the  aneurisnial  eac, 
by  the  want  of  resistance  in  the  parts  which  surround  it 
pw  552)*  For  these  reasons  the  sound  cure  of  the  disease 
probable,  and  suppuration  in  the  sac  far  more  common  in 
than  in  other  aneurisms ;  and  if  to  these  sources  of 
those  above  noticed^  which  result  from  the  anatomy  of 
parts,  be  added,  we  shall  have,  I  think,  a  satisfactory  ex- 
in  of  the  high  mortality  of  the  operation. 

'S^jtrns'B  uble  *  of  the  statistica  of  this  ap«mtioa,  sixty -nine  caaes  hav*^ 

led  in  which  the  operation  waa  perfomied  for  viu-ioua  caust^a*     Tbe 

moit  difinfltrous :  thirty-sir  recoveries  ag-aiDst  thirty-three  deatha  ;  a 

little  Idas  than  what  is  supposed  to  preTail  after  aniputatiot)  at  thi^ 

The  few  ciise«  recently  operatf^d  on  in  Loadon,  and  rtsported  in  th^ 

Ttifuw  ami  GmdUf\  have  turned  out  Btill  nic^re  unfftvoumbly ;  out  of 

two  only  have  recovered.}  Porta^a  table  of  th*-  publishuil  cm^A  givejj  a 

le  accx)uuty  since  out  of  seventy -four  cases  twenty-seven  onlv  are 

to  iMve  died ;  but  as  Norris'a  and  Porta's  tables  were  both  published 

yetf»  aod  as  the  thirty-three  deatha  in  the  former  table  did  cer- 

BUT  (for  the  references  to  all  the  cases  are  given) »  it  is  cdeiir  that  Porta 

e  mtaied  some  of  the  fatal  cases.     On  the  other  hand,  it  i^  quite  ]>o8- 

Ptirta  may  have  bad  access  to  some  succesafnl  ca^s  which   wer«i 

to  Norria  ;  but  the  Italian  tables  not  bein^  accompanied  by  references, 

are,  it  is  ioipoasible  to  say  bc^w  many  of  Porta's  seventy-four 

ind  with  Xorris's  sixty-nine,     Tbe  most  favoyrable  view  of  the 

be  that  which  would  assume  that  Porta  had  merely  missed  six  out  of 

Clu^e  fatal  cases,  and  had  tabulated  all  tbe  rest.     Now,  adding  tht'.^f* 

would  give  thirty-three  fatal  cases  out  of  eighty,  a  mortality  of  41*25 

It  may  safely  be  said,  then»  that  the  average  mortality  of  ligature  of 

ivlaa  artery  for  all  caua^,  and  in  all  cases  of  hoepital  and  private  prac- 

d  countfy,  taken  indiscrimiuatelyi  is  considerably  above  40  per  cent. 

cmueei  uf  this  mortality,  we  get  no  information  from  Porta  ;  out  of 

tee  deaths  in  Norris^s  table,  five  were  unaccounted  for ;  of  the  re- 

ity-eight,  nine  were  caused  by  hflemorrbage^  six  by  gamrrene,  five  by 

suppuration  of  the  aneurism,  tive  by  intra-tboracic  infiammation^ 

,  one  by  effusion  on  the  braini  and  one  by  *  inflammation/ 

&€te,  as  well  as  the  theory  of  the  matter,  certainly  tend 
it  ligature  of  the  subclavian  artery  as  one  of  the  least  pro- 
of all  the  surgical  operations,  and  must  dispose  8urger»ns 
the  method  recommended  to  them  hy  Mr,  Syme  in  any 
in  which  that  procedure  does  not  appear  too  dangerous. 

«^Hm.  Med.  Sc.  lB4t'5,  toL  x.  p.  1^.        f  Vol  ii.  1850 ;  vol.  i.  18(J0, 
intervAtin^  case  in  which  both  subclavian  arteries  were  succe^fuUy 
tn  interval  of  tbfee  years,  waa  pnbliehwl  by  ^Ir.  Fumer  b  Med,-Chir, 
TtfcL  \L 
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Aneubism  at  the  Boot  of  the  Nsok. 

This  is  one  of  the  most  formidable  diseases  which  can  ocdn 
the  attention  of  the  surgeon ;  both  the  diagnosis  and  tieatiii^ 
are  surrounded  with  difficulties  that  are  usnallj  found  insi 
able.     The  main  cause  of  this  is  the  proximity  of  the 
It  is  exceedingly  difficult  to  distinguish  whether  the  bmii 
limited  to  the  tumour,  or  is  propagated  into  it  fix>m  the 
valves ;  whether  the  pulsation  is  limited  to  the  neck,  or 
also  into  the  thorax ;  and  whether  one  only  of  the  large 
is  implicated,  or  whether  others  of  the  great  arteries  in 
neighbourhood,  or  the  whole  trunk  leading  from  the 
may  not  be  diseased  and  dilated.     Then  in  the  treatment^ 
proximity  of  so  great  a  stream  of  blood  has  hitherto 
the  successful  application  of  a  ligature  upon  the  innomiiialB 
the  first  part  of  the  subclavian,  (of  the  cure  of  aneurism 
above  the  axilla.*    The  atheromatous  deposit,  which  gei 
when  it  exists  at  all  in  these  large  arteries,  involves  their 
calibre  to  a  very  great  extent,  has  sometimes  even  prevented 
surgeon  from  tying  the  artery  after  he  has  exposed  it ;  and 
probability  of  the  existence  of  this  state  of  the  vessel 
always  a  hazardous  matter  to  attempt  an  operation. 

First,  as  to  diagnosis.  The  aneurismal  nature  of  the 
does  not  usually  admit  of  any  doubt ;  for  though  here,  as 
where,  malignant  tumours  springing  from  the  bones  may 
pulsation  from  their  own  vessels,  or  tumours  of  any  kind 
proximity  to  the  arteries,  such  sources  of  ambiguity  are 
common  than  in  other  parts  of  the  body.  Reference  may 
fore  be  made  on  the  head  of  diagnosis  between  aneurismal 
other  tumours,  to  what  has  been  said  in  the  section  on 
iiosis,  and  to  what  follows  upon  Abdominal  Aneurism.  Bntit] 
often  a  matter  of  great  importance  and  of  great  difficultf 
discover  whether  the  aneurism  involves  the  subclavian  arteijti 
the  root  of  the  carotid,  or  the  innominate,  or  more  thancmai 
these  vessels,  or  the  aorta  by  itself,  or  in  conjunction  with  oi 
of  its  branches.  Mr.  Wardrop  t  Ifl'ys  it  down  as  a  rob  I 
which  aneurisms  of  these  several  arteries  may  be  diagnoi 
t'rom  each  other,  that  when  the  disease  affects  the  looti 
the  carotid,  it  will  present  itself  first  in  the  small  triaDgJi 
.space  between  the  heads  of  the  sterno-mastoid  muscle ;  wierti 
when  the  innominate  is  the  seat  of  disease,  it  will  generally^ 

•  Except  in  one  case,  which  will  be  referred  to  in  the  sequel,  where  the  i 
ism  was  probably  traumatic.  t  Op.  cit  p.  83. 
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on  the  tracheal,  and  when  the  subclavian  is  affected,  on 
ical,  side  of  that  muscle.  These  observations  can,  how- 
>u1t  apply  to  cases  seen  in  the  earliest  period  of  the  disease ; 
?ir  deceptivenesa  even  in  such  cases  is  shown  by  the  fact, 
f cmt  of  the  few  cases  cited  by  Mr.  Wardrop,  one*  proved  to 
'  the  innominate  arter)%  which  oitg^ht,  according  to  his  rule^ 
k'fB  been  of  the  subclavian.  But  though  the  place  of  the 
I  external  appearance  of  the  aneurism  is  not  decisive  as  to 
of  the  artery  from  which  it  springs,  it  is  a  symptom  of 
i.ble  importance,  and  should  always  be  carefully  noted 
it  can  be  clearly  ascertained.  Another  important  symptoni 
character  of  the  pulsation  in  the  branches  of  the  carotid 
I  sobclavian.  If  the  puke  in  the  brachial  or  radial,  or  that 
npper  part  of  the  carotid  or  the  temporal,  be  materially 
cm  the  affected  than  on  the  sound  side,  we  have  some 
for  believing  the  parent  trunk  (subclavian  in  one  case, 
in  the  other)  to  be  affected  ;  and  in  the  opposite  circu in- 
to be  unaffected.  But  neither  conclusion  is  free  from 
nncertainty.  The  gi'owth  of  aneurisms  in  the  cellular 
I  <if  the  mediastinum  and  root  of  the  neck  is  so  free,  that 
have  been  observed  of  aneurisms  of  the  arch  of  the 
.  causing  compression  of  the  subclavian  or  carotid,  without 
of  those  vessels ;  t  while  on  the  other  hand,  if  the 
approaches  the  tubular  shape,  the  pulse  may  be  im- 
l  in  the  branches,  though  the  trunk  is  extensively  diseased, 
the  influence  of  the  anomalous  distributions  which  so 
affect  the  branches  of  the  aorta  is  not  to  be  forgotten. J 
Wtblj  some  assistance  to  the  diagnosis  may  be  obtained  by 
consideration  of  the  other  organs  compressed  by  the 
Thus  pressure  on  the  great  veins  will  lead  to  lividity, 
a  permanently  cyanotic  condition  of  the  extremity  § 

!  of  Gcffdon,  p.  104, 

►  hj  Allan  Bonis  and  A,  Cooper,  in  Bums,  On  the  Surgical  Anatomy 
md  Ktch,  pp.  *j0  et  Hqq.  JH44, 

Ben  ft  cttfle  in  whicb,  from  otlj*ir  symptonia,  there  was  no  difficitlty 

an  aoeorism  of  the  arch  of  the  aorta ;  but  one  circunihtance  wti^ 

oocotmt  for,  tiz.  that  while  the  puL*e  in  the  right  carotid  waa  un- 

,  that  in  the  right  wrist  wat^  imperceptihle.    After  deaths  that  anomalous 

wiB  found  in  which  the  right  sulw^la'pian  is  the  last  branch  of  tlie 

'  between  the  aneurism  and  the  apinf*,  it  had  been  compressed, 

I  csiotid  wM  unafTt^cti^d. 

ir«>p,  op.  cit.  p.  102  x  0;;]e,  in   Path.  Soc,   Tram,  vol.  x.  p*  103  ;  Bt;!- 
C/n  LiMftiieirjf  the  Hearty  p.  00]  ;  Allan  Burns,  op-  cit.  p.  08* 
o  o  2 
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(hand  and  fore-arm,  or  face  and  scalp);  pressure 
nerve,  to  laryngeal  sjrmptoms ;  on  the  phrenic 
inodic  action  of  the  diaphragm ;  on  the  tiuch€ 
respiration,  &c. ;  but  much  caution  is  neceasai 
these  ajinptoms,  which  are  common  to  thoraei 
well  as  cervical. 

It  will  be  seen  from  this  extremely  imperf! 
difficult  it  is  to  determine,  when  an  aneurism  ie 
the  root  of  the  neck,  what  or  how  great  a  part  of ' 
is  involved.  The  impoi-tanee  of  a  precise  diagi 
the  fact  that  four  great  operations  are  reconm 
aneurisms,  and  that  their  applicability  depends 
limitation  of  the  disease.  1,  If  the  subclavian 
alone  involved,  a  ligature  applied  to  the  innomini 
be  analogous  to  the  treatment  adopted  in  ofch 
body.  2.  If  the  aneurism  were  seated  far  dowi 
on  the  right  side,  it  might  be  possible  to  tie  the 
artery  itself,  as  indeed  was  done  by  Mr*  Liston. 
the  carotid  alone  were  implicated,  a  ligature  oi 
of  the  tumour  (known  as  Brasdor's  operatioi 
successful,  4,  In  aneurism  affecting  the  innoB 
has  been  proposed  to  extend  this  method,  and  tie 
vian  and  carotid ;  while  if  the  arch  of  the  fujrfc 
most  surgeons  would  think  any  operation  unjns 

Assuming  that  the  question  of  performing 
operations  is  not  entertained  till  a  patient 
medical  and  dietetic  means  has  been  made  and 
thorough  examination  of  the  chest  has  given  n 
ance  of  immunity  from  disease  of  the  heart,  Iuk 
will  endeavour  to  state  as  succinctly  as  possible 
to  which  I  have  been  brought  by  observing  i 
reading  the  account  of  a  good  number. 

1,  The  ligature  of  the  innominate  arterj^  is  an 
has  hitherto,  except  in  a  single  case,  only  preci| 
result  impending  over  the  disease,  and  which  a 
less  prospect  of  cure  than  the  methods  of  ge 
which  have  been  above  indicated.  But  if  thei 
insufBcieut,  it  may  in  appropriate  cases  recoi 
0ome  surgeons,*     It  should  never  be  performed 

•  See  below,  Lig^ature  of  tHe  InnominRte  Artory,  ^ 
flucce^ful  issue  of  Dr,  Smyth's  case,  it  becomes  n^^eriou 
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can  clearly  be  felt  healthy  hehind  the  sterno-clavicular 

or  the  tumour  is  so  plainly  limited  as  to  aiford  a  very 

We  hope  that  it  will  be  found  ao.     In  eases  of  tubular 

3nt  of  a  long  tract  of  artery  in  the  neck,  it  is  worse 

^688  to  expose  an  artery  which  wiU  probably  be  found 

as  either  to  prevent  the  operator  from  the  attempt 

it,  or  to  give  way  and  occasion  fatal  bleeding  within  a 

if  it  is  tied. 

The    li^ture  of  the  first  part  of  the   right  subclavian 

18   an   operation  which   cannot  be   described  in  more 

bte  terms  than  that  of  the  innominate,  as  far  as  its 

go;  but  the  indications  are,  perhaps,  rather  less  per- 

,  since  a  clear  space  ought  to  exist  between  the  tumour 

tnushea.     Viewing,  however,  the  anatomical  difficulties 

operation,  the  doubt  that  must  always  exist  whether 

Bry  will  be  found  healthy  enough  to  unite  as  firmly  as 

to  bear  the  impact  of  so  great  a  column  of  blood, 

t  great  liability  to  secondary  haemorrhage  from  the  neigh- 

I  of  large  branches,  the  operation  seems  so  impromising 

BurgeonB  would   prefer   the  plan   by  manipulation 

by  Sir  W.  Fergusson,  or  galvauo-pimcture,  dangerous 

&rtaia  as  these  measures  must  be  allowed  to  be.    If  this 

kion  be  attempted,  the  surgeon  should  take  into  mature 

Ltion  the  possibility  of  securing,  at  the  same  time,  some 

^e  branches* 

ar*8  operation  for  securing  the  artery  on  the  distal 

Thi  the  tumour  is  applicable,  and  applicable  almost  exclu- 

f^  to  aneurisms  aft'ecting  the  lower  part  of  the  common 

I  artery  ;  in  which,  from  the  equality  of  the  radial  pulse  on 

►  sided,  the  distinct  limitation  of  the  tumour,  the  freedom 

i  CDdenui  of  the  arm  and  hand,  and  the  absence  of  murmur  in 

or  subclavian,  there  is  reason  to  believe  that  the  affee- 

\  is  ODD  fined  to  the  common  carotid.     In  such  cases,  it  would 

^aable  to  commence  the  treatment  by  applying  digital 

tu  the  artery,  in  the  position   in  which  it  is  intended 

to  tie  it. 

be  double  distal  ligature,  i.e.  the  ligature  of  the  sub- 

and  carotid  for  aneurism  of  the  innominate  artery,  has 


[  TcrUbral  nhoiild  not  be  secured  in  the  same  opemtion  in  wBich  tlie 
■tt  Is  lied.     Further  experience  is  neceaaary  on  tM^  point. 
lie  «hApt*  of  Uie  bones  or  joints  is  altered,  it  is  clear  that  ih&  aneurism 
iJm  thorax. 
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been  performed  in  a  few  eases,  of  which  a  list  will  be  found  J 
subsequent  page.     As  far  as   the  experience  of  theae 
enables  one  to  judge,  it  appears  that  this  operation  is  ji] 
in  faTourable  cases  of  aneurism  in  which  the  innominate  i 
is  believed  to  be  alone  implicated,  and  in  which  the  main  i 
toms  are  those  of  pressure  on  the  trachea  and  OBsopL 

In  the  sections  which  describe  the  treatment   of 
by  manipulation,  by  coagulating  injections,  and  by 
puncture,  the  reader  will  find  sufficient  data  to  guide 
forming  an  opinion  as  to  the  propriety  of  using  those 
in  any  given  case  of  aneurism  in  the  neck* 

Brasdor's  method  will  be  found  described  on  a  snb 
page,  together  with  other  operations  on  the  common 
artery.  It  remains  only  to  describe  the  operations  on  - 
part  of  the  subclavian  and  on  the  innominate  artery. 


In  order  to  secure  the  Jirst  part  of  the  right*  mhclavian^ 
as  in  the  operation  on  the  innominate,  the  root  of  the  < 
to  be  exposed  and  traced  down  to  the  bifurcation.     The  < 
incisions  and  superficial  dissection  are  therefore  the 
both  operations.     An  incision  should  be  made  along  the  i 
border   of  the  clavicle,  a   director  passed  nnder  the 
border  of  the  stemo-mastoid  muscle,  and  the  whole  or  j 
greater  part  of  the  muscle  separated  from  the  sternum  i 
clavicle,     Aji  incision  should  also  be  made  upwards  along  I 
inner  edge  of  the  muscle,  and  the  whole  flap  contaiiii]i(| 
divided  muscle  should  be  reflected  outwards.     The  stemo 
and  stemo-thyroid  muscles   now  come  into  view,  and 
drawn  aside  with  a  blunt  hook,,  or  cut  across.     This  wiU< 
fully  the  sheatb  of  the  carotid  vessels — the  internal  juguW^ 
on  this  side  inclining  avraj  fi-om  the  artery,  so  as  to  leaT«| 
interval  in  which  the  pneu  mo -gastric  nerve  is  to  be  found.] 
now  the  operator  desires  to  secure  the  first  portion  of  the  i 
ciavian,  he  must  remember  that  the  only  part  of  it  snfficiti 
free  from  important  relations  to  admit  of  the  operation  U| 
small  portion  bounded  by  the  pnenmo-gastrie  nerve  on  the  i 
side,  and  the  thyroid  axis  with  the  phrenic  nerve  on  the  < 
side.     The  former  nerve  therefore  is  to  be  taken  as  the  \ 
and,  the  carotid  artery  having  been  traced  down  to  the  bii 

The  left  suljelwvian  hits  been  tied  once  ixi  the  first  piirt  of  it«  i 
a  fatal  result  bj  Dr.  J.  K.  Eodpers  of  New  York.     I  Lave  not  befn  i 
proriire  aiiy  details  of  the  opemlion  («ee  Mott's  Vcfpctm^  tol.  \L  305). 
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Xk  of  the  vessels,  the  subclavian  ia  to  be  followed  outwards 
the  pneu mo-gastric  nerve  is  recognised  by  the  finder.  The 
itnre  will  then  be  moat  i^adily  pa,ased  with  a  probe  curved 
Uptly,  or  a  needle  more  bent  than  usual,  introduced  from 
Bre  backwards. 

%  on  the  contrary,  the  innominaie  is  to  be  tied,  the  operator 
et  follow  down  the  line  of  the  carotid  artery  into  the  thorax, 
^m  he  will  find  the  end  of  the  vessel  behind  the  sterno- 
ricular  joints  and  must  get  the  ligature  round  it  as  best  he 
perhaps  the  most  difficult  part  of  the  whole  operation, 
great  veins  lie  close  to  the  artery,  the  slightest  wound  of 
fc  may  give  rise  to  fatal  haemon-hage,  and  the  parts  are 
bly  quite  out  of  sight. 

the  dead  subject,  the  innominate  may  be  reached  without 
such  extensive  dissection,  by  exposing  the  root  of  the 
ea  with  a  sufficient  incision,  and  running  the  linger  down 
to  the  thorax,  where  the  artery  will  be  felt  crossing  the 
tube  obliquely ;  but  in  the  living  body  I  should  tliink  the 
tier  freedom  and  better  view  of  the  parts  obtained  by  the 
of  the  muscles  at  the  root  of  the  neck  would  render  the 
n  above  described  preferable.* 

iimominate  has  also  been  reached  from  the  front,  by 

g  the  end  of  the  sternum  and  the  sternal  end  of  the 

e.     Two  cases  were  operated  on  after  this  manner  by  Dr. 

of  San  Francisco, t  the  aneurism  affecting  in  both  cases 

itid  and  subclavian  arteries,  while  in  one  at  least  the  end 

innominate  itself  was  diseased.     The  first  patient  died  a 

after  the  operation,  his  death  being  hastened,  it  is  said, 

of  one  kidney.     In  the  second  ca^e  haemorrhage  had 

hut  the  patient  was  going  on  well,  when  he  tore  ofl' 

ida^es  from  his  wound,  with  the  intention  of  destropng 

l^and  perished  of  hiemorrhage  on  the  thirty- fourth  day.  J 

tonominiite  artery  baa  now  been  tied  more  than  ft  do)t4»n  tinaes.     Mr. 
Ubuiato0  thirteen  eased,  iiidudmg  the  last  publielied  caac  under  the 


I  in  speaking  of  tbe  Hgatiire  of  t lie  inrmiuirmte  artery  tfl  dnwriVn* 
I  CootrivADced  for  earr%'ing  a  ligature  round  it.     I  haTi^  not  found  on  the 
( mA^mcX  that  th«y  are  superior  to  the  simple  aneunHm-Deedle*  nnr  have  I 
Hn  which  they  bare  been  used  on  tbe  living.    Mr.  Syiuo,  in  fipeaking 
ature  of  the  common  iliac  artery ,  aars  that,  in  hi^  judgment,  *tbe 
:  form  of  needle  i«  the  best*  (Ofi*.  m  Clinical  SurrjiTt/,  p.  1*59 ». 
^Amer.  J*mm.  of  Med,  Siu  Oct.  la^O. 
Krich^Ot  Scicnxx  ami  Art  of  SSwye/y^  ii»  8. 
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care  of  Smyth.  M.  Le  Fort,*  who  omits  one  of  Mr.  Erichflen's  casM,  idi^ 
two  others  8ai(l  to  have  been  operated  on  by  Bugalskj,  which  Mr.  Eiidm 
discredits.  There  is  likewise  another  operation  which  is  said  to  hive  li 
performed  by  IMrogoff,  and  all  these  cases  are  received  by  Dr.  Pilz.  If  n 
received  all  these  as  authentic,  we  should  have  sixteen  or  seventeen  opoii 
tions — one  of  which  only  proved  successful.  In  that  caaef  the  innomiiili 
and  carotid  were  tied  simultaneously  by  Dr.  Smyth  of  New  Orleans,  for d^ 
clavian  aneurism,  referred  to  an  injury  received  about  three  months  be( 
Secondary  haemorrhage  occurred  fourteen  days  afterwarda.  The  woood 
then  plugged  with  small  shot  and  the  ligature  on  the  innominate  was  *  pvU 
away,  even  against  some  resistance.'  The  tendency  to  haemorrhage  wis  hsfi 
in  check  for  more  th|ui  a  month  by  the  compression  of  the  shot,  when  it  recv 
with  great  violence.  The  vertebral  artery  was  then  tied,  lliia  was  follo«4 
by  marked  decrease  in  the  circulation  of  the  arm,  and  the  brachial  uti^ 
became  occluded.  The  radial  pulse,  however,  returned  after  a  few  days.  Al' 
went  well  after  this  last  operation,  and  the  patient  at  the  date  of  the  report  (to 
months  after  operation)  was  perfectly  well,  except  that  he  had  not  eomplslB^ 
regiuned  the  use  of  his  arm. 

In  four  cases  the  artery  has  been  exposed,  but  found  bo  diseased  that  te 
operator  has  not  dared  to  tie  it.    In  one  of  these  cases  (Porter's)  the  du 
afterwards  underwent  a  spontaneous  cure. 

A  case  is  reported  in  vol.  xix.  of  the  BuUHm  de  fAeadhnie  Imp.  A  MA 
p.  454,  in  which  M.  Peixoto  of  Brazil,  is  said  to  have  tied  the  innominats  wi^ 
u  ^  ligature  d'attente,'  removed  on  the  twelfth  day,  for  hemorrhage  frooi  ^ 
erectile  tumour  of  the  ear,  coming  on  before  the  separation  of  a  ligature  which 
had  been  placed  on  the  common  carotid.  The  patient  recovered  oompletalyii  ' 
There  is  no  proof,  however  (as  M.  Velpeau,  the  reporter  for  the  Acadeoj^ 
obserxes),  either  that  the  innominate  was  really  tied  in  this  case,  sinoe  Ikl 
ligature  might  have  been  placed  under  the  root  of  the  carotid,  or  if  tied,  thilik 
was  obliterated. 

A  case  should  also  be  referred  to,  under  the  care  of  Dr.  Porter  of  Dublin,^  ll 
which  acupreHHure  was  used  to  the  axillary  artery,  and  followed  by  pressure  m 
the  innominate,  by  means  of  a  screw  instrument  with  two  blades,  one  Uadi 
resembling  an  ordinary  aneurism-needle,  and  the  other  blade  made  to  acrsv 
down  on  to  the  former.  This  was  kept  for  three  days  under  the  arteiy,  aii 
then  removed.  Pulsation  immediately  returned  in  the  tumour,  which  ton 
afterwards  burst,  and  the  patient  died. 

The  operation  on  the  first  part  of  the  subclayian  has  beea 
hitherto  uniformly  fatal.  Eleven  cases  are  on  record  ;§  tie 
cause  of  death  was  hemorrhage  in  every  case  which  surriyed 
long  enough.  In  one  (Mr.  Partridge's)  the  patient  died  <m 
the  fourth  day,  from  pleurisy  and  pericarditis.  If  the  8WP- 
geon  should  trust  himself  to  perform  this  operation,  it  would 
undoubtedly  be  his  duty,  remembering  Dr.  Smyth's  and  Mr. 

•  Xew  Syd.  Soc,  Biennial  Retroapect  for  1805-6,  p.  351. 
t  3Vw  Syd,  Soc,  Biennial  Retrofpect  for  1805-6,  p.  346 ;  from  the  New  Orhm 
Med.  Record* 

I  Ihd>lin  QtmrterJj/  Journal,  "Sso^wxvViW  IftOfT  •        ^  Fxvcheftu^  op.  cit  iL  8i 
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>u's  casea,  to  endeavour  to  guard  bis  patient  from  secondary 
^rrhage  by  tying  the  carotid  and  vertobral  at  the  same 
But  it  must  alwaj^s  remain  in  the  highest  degree  doubt- 
whetber  such  an  operation  would  not  be  more  dangerous 
than  the  diaeaae  it  is  intended  to  cure.  Sir  W.  Fergusson 
proposed  to  treat  aneurism  at  the  root  of  the  neck  which 
l€88  heroic  measures,  by  amputating  at  the  shoulder- 
it,  trusting  that  the  (distal)  ligature  of  the  axillary  artery 
the  face  of  the  stump  would  cure  the  aneurism  now  tliat  the 
lb  ifl  removed,  and  so  no  need  exists  for  a  collateral  circula- 
The  only  published  case  in  which  this  opemtion  has  been 
»d  i»  Mr.  Spence's,  which  is  added  to  Mr.  Iceland's  paper  on 
ireet  digital  compression  for  the  cure  of  subclavian  aneurism 
td^-Chir.  Trans,  vol  lii.  p,  306).  In  that  case  the  limb  was 
eatened  with  gangrene,  which  made  the  indication  for  ampn- 
km  more  plain  than  it  would  have  been  in  any  ordinary  case. 
patient  survived  the  operation  about  four  years  j  the  cause 
ieath  was  not  exactly  known,  but  it  appears  to  have  been  due 
the  growth  of  the  aneurism.  The  latter  was  of  the  tubular 
ieiy*  It  diminished  in  size  after  the  amputation,  but  there 
no  proof  of  any  coagulation  of  its  contents.  The  operation 
t  be  a  most  dangerous  one  to  a  patient  labouring  under 
of  the  great  vessels,  and  the  cure  of  the  disease  by  it 
;Wj  doubtful.  Li  one  case  (referred  to  on  p,  555,  note),  subcla- 
n  aneurism  has  been  successfully  treated  by  digital  pressure 
the  tumour,  but  there  were  peculiar  anatomical  conditions 
that  case  which  cannot  be  erpected  to  1>6  again  met  with. 
Ligature  of  the  vertebral  artery  was  performed  by  Dr.  Smyth 
New  Orleans,  for  secondary  hBemorrhage,  in  the  case  of 
of  the  innominate  and  carotid  above  mentioned.  The 
BiatiaQ  is  performed  in  the  following  maimer.* 

fbc  b««d  of  tbe  patient  being  thrown  backwards  and  tamed  alightly  to  the 
iocinon  two  ineliefl  long  was  made  from  a  little  above  the  claviele  along 
border  of  the  stern o- mastoid  rau:*cie.  The  edge  of  thin  muscle 
betit  •xpoaed  and  drawn  aside,  th^  promment  anterior  tubercle  of  the 
pt)ce»  of  tbe  sixth  eer\  ieal  vertebra  was  readilj  felt«  and  taken  for 
m  arteiy  Iving  vertically  below  it  A  layer  of  fascia  was  divided, 
cellular  tiaeue  with  lymphatics  and  the  ascending  cervical  artery 
K  pulled  to  tbe  inner  side ;  the  Acalenus  anticus  and  longus  colli  muscle 
3*  MpazmSed  from  each  other  cloee  below  their  insertion  into  the  tubercle, 
the  arteiy  and  vein  became  visible.     The  vein  was  drawn  to  tbe  outer 


*  Tbii  sMtbod  of  operating  will  be  fotind  deacribed  in  Mott^a  Veiptau,  toL  ii. 
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side  (a  point  of  importance  according  to  Dr.  Smyth),  and  the  needle  was  pusei 
round  the  artery  from  without  inwards.  Dr.  Smyth  remarks  that  when  tk> 
artery  enters  the  foramen  in  the  fifth  transverse  process,  it  is  more  reidilj 
found.  In  one  case  which  he  dissected  he  found  it  entering  the  foramen  of  tki 
seventh  vertebra.  In  Dr.  Smyth's  case  the  operaticm  was  much  facilitated  hf 
the  empty  condition  of  the  vessels  consequent  on  the  previous  hfemorrhage. 

Dr.  Parker  of  New  York  also  tied  the  vertebral  artery  simultaneously  witk 
the  carotid  and  subclavian  (its  first  part)  in  a  case  of  subclavian  aneurism.  Thi 
patient  died  of  hsemorrhage,  and  on  post-mortem  examination  it  was  found  tint 
both  the  central  end  of  the  subclavian  and  that  of  the  vertebial  were  opened  If 
ulceration.* 

Brasdob's  Method  of  Tbeatikg  Akeubism. 

Brasdor  was,  it  is  said,  the  first  to  propose  the  opetatkm 
which  has  ever  since  gone  by  his  name,  viz.  the  ligature  of  aa 
artery  afifected  by  aneurism  on  the  distal  side  of  the  tamoar, 
or  that  farthest  from  the  heart,  instead  of  the  usual  plan  of 
tying  it  between  the  heart  and  the  tumour.  Brasdor,  howerer, 
has  left  no  written  account  of  his  proposition,  nor  did  he  ewr 
put  it  in  practice.  It  was  renewed  by  Desault,  and  he  has  kik 
us  a  notice  of  it  in  his  works.f  The  first  person  to  act  upott' 
the  suggestion  was  Deschamps,  in  a  case  of  femoral  anenriflm; 
but  his  operation  was  undertaken  on  such  mistaken  prindpki, 
and  was  conducted  so  unsuccessfully,  that  little  use  can  be  made 
of  it.  Sir  Astley  CooperJ  tied  the  femoral  artery  below  in 
aneurism  in  the  groin,  which  appeared  to  him  to  have  extended 
so  far  up  as  to  render  the  application  of  a  ligature  above  the 
tumour  impracticable.  It  seems,  however,  from  the  terms  in 
which  this  operation  is  spoken  of,  that  it  was  only  intended  u 
a  temporary  expedient,  and  that  Sir  A.  Cooper  expected  from 
it  merely  such  a  diminution  in  the  size  of  the  tumour  as  wonH 
render  it  afterwards  possible  to  apply  a  ligature  in  the  ordinary 
way.  In  this  he  was  disappointed,  for  the  tumour  continued  to 
extend  upwards,  and  burst  under  the  peritonseum. 

With  the  resources  that  modem  surgery  possesses,  and,  it 
may  be  added,  with  the  knowledge  we  now  possess  of  the  tcit 
grave  dangers  attending  on  ligatm-e  of  the  large  vessels,  such 
operations  as  those  above  alluded  to  would  be  universally  repu- 

•  Am,  Med.  Times,  March  5, 18(54;  Am.  Joum.  Med.  Sc.  1864,  p.  662. 

t  (Envres  chir.  vol.  ii.  p.  608. 

X  Hodgson,  op.  cit.  p.  301.  Mr.  James  of  Exeter  performed  a  rimiUuropw*- 
tion  on  the  patient  in  whom  he  afterwards  secured  the  aorta,  and  attributedto 
the  distal  ligature  of  the  femoral  a  certain  amount  of  diminution  of  the  toiWHtfi 
— Med.'Chir.  Trans,  vol.  xvi.  p.  1. 
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diftted.  There  is  no  siicli  reasonable  probability  of  curing-  an 
miieuriBm  of  any  lar^e  arter}^  of  the  limbs  bj  distal  ligature  an 
wmAi  juetify  a  surgeon  in  exposing  his  patient  to  tiie  risk  of 
the  operation. 

There  ig,  however,  one  situation  in  which  the  operation  has 
lieen  snccessfuUy  performed,  and  in  which  it  will  be  perfectly 
jostigable  to  repeat  it^  at  least  until  some  more  certain  and  safe 
iDeans  of  cure  can  be  suggested ;  viz.  in  aneurisms  of  the  carotid 
•rteay  at  the  root  of  the  neck.  Mr.  Wardrop*  was  the  first  to 
ihow  the  practicability  of  this  proceeding ;  and  he  operated 
iuecessfully  on  a  carotid  aneurism  of  recent  origin  in  a  lady 
*iged  aeventy-five.  To  him  also  must  be  conceded  the  merit  of 
Aowing  the  difference  in  principle  between  the  operation  as 
practiiied  upon  the  carotid  and  u|ion  the  arteries  of  the  limbs, 
TLe  difference  depends  simply  upon  the  fact  that  no  branches 
ire  given  off  by  the  carotid  artery  in  any  part  of  its  course  ;  so 
tliat^  for  this  purjijose,  the  whole  of  the  vessel  may  be  regarded 
U  part  of  tlie  aneurismal  sac,  and  a  barrier  at  any  part  of  the 
■rtery  wiO  stop  the  circulation  through  the  tumour.  TJiis  at 
^Rst  is  the  case  ii*  the  aneniism  be  not  situated  so  near  to  the 
mbclaTian  (on  the  right  side)  as  to  share  in  the  circulation  of 
flat  vessel ;  but  such  a  tumour  would  be  almost  as  much  an 
ineorifim  of  the  subclavian  as  of  the  carotid.  On  account  of  his 
loccess  in  this  instance,  and  his  work  written  to  recommend 
this  form  of  operatiouyt  Mr.  Wardrop's  name  is  frequently 
a««ociated  with  the  method  of  distal  ligature. 

Wardrop  pointed  out  plainly  the  difference  in  the  method  of 
Bfeiador  as  applied  to  carotid  and  other  aneurisms — viz.  that  in 
"Bie  former  no  branch  intervenes  between  the  aneurism  and  the 
ligature;  and  he  related  four  cases  of  carotid  aneurism  so  treated, 
*  proving  indisputably,'  as  he  said,  '  that  the  future  growth  of  an 
I0€urismal  tumour  may  be  arrested,  and  its  parietes  consolidated, 
by  placing  a  ligature  on  an  artery  on  the  distal  side  of  the  sac, 
when  oo  branch  intervenes  between  the  sac  and  the  ligature ' 
!op.  eit  p.  53).  He  goes  on  from  this  point,  which  he  believes 
Wmself  to  have  demonstrated,  and  the  demonstration  of  which 
^l  think  quite  satisfactory,  to  stat-e  that  in  his  opinion  the 
«ame  method  may  also  be  pursued  in  cases  where  the  artery  is 
differently  situated,  i.e.  where  branches  do  intervene  between  the 
m  of  the  ligature,  as  in  the  cases  where  the  carotid  artery 

London,  1828. 
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alone,  or  the  subclavian  and  carotid  simnltaneonsljy  are  tied  for* 
aneurism  of  the  innominate.  But  here  I  cannot  think  Mr.  Waj?- 
drop's  facts  or  reasonings  are  at  all  conclusive.  He  gives  one  case 
(that  of  Mrs.  Denmark)  in  which  he  tied  the  subclavian  arteij 
for  innominate  aneurism,  the  carotid  being  so  compressed  that 
he  judged  it  to  be  impervious,  which,  however,  it  was  not.  Th« 
patient  survived  some  time,  and  evidently  derived  benefit  from 
the  operation,  but  the  disease  seems  not  to  have. been  reallj 
cured.  Mr.  Wardrop  also  mentions  the  case  operated  onbj 
Mr.  Evans  of  Belper,  bj  ligature  of  the  carotid  alone,  in  which 
the  symptoms  bf  impaction  of  clot  in  the  subclavian  artery  were 
very  obvious  (see  below,  p.  578). 

In  the  American  Journal  of  the  MeeHcal  Sciences,  vol.  xiv.  p.  22,  will  be  found 
a  table  by  Dr.  Norris  of  fifteen  cases  in  which  the  carotid  artery  was  tied  oi 
Brasdor's  principle.*  Of  these  fifteen,  four  are  admitted  to  have  died  of  the 
ini  mediate  efiTects  of  the  operation  :  and  to  this  number  the  third  case  in  tha 
table  t  ought  certainly  to  be  added,  and  perhaps  the  sixth  also.  At  any  nte^ 
we  shall  probably  not  err  much  in  representing  the  mortality  of  Brasdor's 
operation  on  the  carotid  artery  at  one-third  of  the  number  of  cases.  Of  the 
fifteen  cases,  four  only  are  said  to  have  been  cured  by  the  operation.  All  of 
them  appear  to  have  been  aneurisms  of  the  carotid,  unless  one  should  be 
excepted  (No.  6),  in  which  the  innominate  was  thought  to  be  affected ;  but  m 
this  case  recovered,  the  diagnosis  was  of  course  not  absolutely  oonfiimedt 
Dr.  C.  Pilz  has  given  a  table  of  thirty-eight  cases,  in  which,  according  to  his 
classification,  the  carotid  artery  has  been  tied  on  Brasdor*s  method.  However, 
the  value  of  that  table  will  be  found  to  be  much  diminished  by  the  &ct  that 
Dr.  Pilz  has  mixed  together  cases  in  which  the  ligature  of  the  carotid  was  the 
main  operation,  and  which  were  performed  strictly  on  the  principles  laid  down 
by  Wardrop,  with  others  in  which  (as  in  Liston's  and  Smyth's  cases)  the  main 
operation  was  the  ligature  of  the  trunk  between  the  tumour  and  heart,  and  that 
of  the  carotid  was  merely  a  precaution  against  the  reflux  current.  Nor  ia  Dr. 
Pilz's  collection  by  any  means  free  from  errors.  Out  of  the  thirty-eight  caaea 
twelve  only  recovered,  twenty-five  died,  and  in  one  the  issue  was  uncertain.  A 
careful  examination  of  Dr.  Pilz's  table  will,  I  think,  convince  any  person  that 
the  reality  of  cure  or  even  of  improvement  in  many  of  the  twelve  cases  which 
recovered  from  the  operation,  is  not  only  not  proved,  but  is  highly  improbahle. 
I  refer  especially  to  the  cases  marked  653,  660,  664,  606,  683,  686".  If  we  take 
these  statistics  as  being  correct,  which  we  are  obliged  to  do  in  the  want  of  more 


*  Of  which  six  were  for  aneurism,  supposed  to  affect  the  carotid  only ;  in  the 
remainder,  the  innominate  was  thought  to  be  the  seat  of  the  disease,  though  it 
is  plain,  from  the  dissection  of  cases  in  which  death  took  place,  that  in  some  at 
least  the  arch  of  the  aorta  was  diseased. 

t  Mr.  Lambert's,  quoted  from  Wardrop,  On  Anetarism. 

X  The  last  case  operated  on  in  London  was  under  the  care  of  Mr.  Lane.  The 
operation  was  unsuccessful,  as  the  aneurism  burst  into  the  long.— -Cooper*i 
i>urff.  Diet.  8th  ed.  1861,  vol.  i.  p.  215. 
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I  espeiieiice»  it  is  ahundatitlr  plnio  tliat  the  ri^k  of  the  operation  is 
i  hf  A  nitional  probability  of  siicceBs  only  when  the  aneurisni  h 
upon   th«  carotid  itm*l£,   find  does  not  share  in  the  pulsation  of  tlie 
ariau.     The  above  amount  of  success  ie^  however,  q^tiite  enough  to  justify 
I  adoption  of  the  inetbo<^l  in  any  sucli  case,  where  the  attempt  to  tie  the 

00  Hunters  principle  would  be  impracticable  or  eyen  attended  with 

1  danger* 

One  circTunatanee,  which    seems  to  occur  pretty  generally 
jh  not  universally  in  these  cases,  testifies  very  strongly  to 

Fie.  166, 


ejl 


i|vti  fma  the  case  in  which  Mr.  Fi^ara  of  Derby  ttad  the  carotid  and  nubclariaR 

r«tiriff  for  inmirainate  aneurium.     (From  the  preparation  in  thu  Museum  of  the 

'  8oj»1  r  ^urgeons.)     a.  The  root  of  the  aorta,     b.  Tho  dilated  portion  of 

*  tb*t)  A  portion  of  the  inner  wall  of  the  artery  in  wen  above,  in  a 

J  ■fcrrc  njrni,  >nth  the  If  ft  iubclarian  ftrtery  openiDgout  of  it.     c.  The  aneurism 

l«Beiip^n]|g  the  whole  length  of  thr-  iimomiimt**  arti^ry,  almost  pntir*'ly  tiUed  witd 

«  AMiriiitini    through  which,  however,  a  chtiiinel  ia  left  about  equal  to  that  of 

^  ti  A  portion  of  cWt  i»  seen  projeotinj^  through  the  mouth  of  ihe 

J*^  '  L  aorta.    J,  0.  The  carotid  and  subclavian  arteriee  at  the  aeat  of 

i%l&«a. 

'WtiTity  of  the  efforts  of  Tiattire  to  cure  the  disease.     It  is, 
*•*  the  pulsation  in  the  tumour  is  usually  not  increased,  but,  on 
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the  contrary,  often  much  diminished,  by  the  ligature  of  the  yessd 
>)oyond  it.  In  almost  all  the  cases  related  in  Mr.  Wardrop^i 
book,  the  tumour  was  observed  to  diminish  both  in  size  and 
pulsation  immediately  after  the  operation ;  a  result  which  could 
only  have  been  due  to  the  rapid  increase  in  size  of  the  branchei 
below  the  tumour,  by  which  the  course  of  the  stream  of  blood 
was  diverted  from  the  aneurism. 

Aneurism  of  the  innominate  artery  and  other  aneurisms  at 
the  root  of  the  neck  have  also  been  treated  by  the  distal  liga- 
ture, sometimes  of  the  carotid  and  subclavian  simultaneooslj, 
at  others  of  the  same  arteries  with  an  interval  between  the  two 
operations  ;  of  the  former,  four  operations  are  on  record,  of  the 
latter  three.     In  each  class  one  case  of  cure  is  claimed. 

Mr.  Fearn  of  Derby  *  tied  the  carotid  on  August  SO,  1830,  and  the  third  p«t 
of  the  subclavian  on  August  «30, 1838,  on  account  of  an  aneurism  of  the  innoaii- 
nate  artery.  The  patient  recovered  from  both  operations,  and  died  four  mootb 
after  the  ligature  of  the  subclavian,  from  a  cause  unconnected  with  the  opentioi 
or  the  disease.  I  append  a  representation  of  the  parts,  which  are  preserved  in  tki 
Museum  of  the  Royal  College  of  Surgeons  (Fig.  106). 

It  is  impossible  to  doubt  that  in  this  case  a  cure  temporarily  at  any  rate  has  beoi 
produced  by  the  operations  employed.  The  doubt  expressed  on  that  point  in  tlit 
former  edition  of  this  work,  resulted  from  a  little  ambiguity  in  the  original  d»- 
Krription  of  the  preparation.  As  the  patient's  death  happened  so  soon  after  tks 
apparent  cure  of  the  aneurism,  it  is  impossible  to  speak  with  confidence  as  to  tki 
probability  of  a  recurrence ;  such  recurrence  is  of  course  always  to  be  apprehoidfl 
when  a  channel  remains  through  the  aneurism,  and  has  been  noticed  alter  tki 
apparent  cure  of  the  disease  in  many  cases  of  cervical  and  other  aneuxinii 
itut  this  does  not  affect  the  main  fact,  which  is,  that  the  patient^s  symptoM 
were  c(  mpletely  relieved ;  and  especially  (a  point  to  which  I  would  call  ptrti- 
cular  attention)  that  the  growth  of  the  aneurism  against  the  trachea  wM 
stopped.  I  think  we  are  entitled  to  reckon  Mr.  Feam*8  case,  therefore,  u  one 
of  cure. 

Another  and  still  more  interesting  case  in  which  temporary  cure  resulted,  ww 
under  the  care  of  Mr.  Christopher  Heath,  who  tied  the  third  part  of  the  sabdft- 
vian  and  the  carotid  artery,  simultaneously  on  November  21,  1805,  for  la 
aneurism  believed  to  be  innominate.!  The  patient  was  a  woman  aged  thirty.  I 
Lave  not  space  to  describe  the  symptoms.  It  will  be  sufficient  to  say  that  ilte 
had  had  haemoptysis,  was  greatly  distressed  by  dyspnoea,  and  there  was  aho 
some  dysphagia.  The  diagnosis  was  a  good  deal  debated  at  the  time.  Some 
tfurgeous  thought  the  disease  a  pulsating  cancerous  tumour  of  the  bones :  mm 
{ and  myself  among  the  number)  were  rather  inclined  to  believe  it  to  be  a  tubuUr 
:in*>urism  involving  the  aorta  and  innominate.  Mr.  Heath  inclined  to  the  belief 
that  the  affection  was  purely  innominate.     The  operation  was  followed  bygw** 


*  Fearn,  Lumvf,  lJ=^3C-7,  vol.  i.  p.  120;  1837-8,  vol.  ii.  p.  703;  and  1S33-0, 
vol.  i.  p.  A.'>7.     See  alio  Path.  Tram.  vol.  xviii.  p.  42. 
+  See  La/uify  Januaiy  •*),  1807. 
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ftii  ivli^f  to  the  breatliinsr*  and  the  tumour  diminished  in  size,  allowinjra 
OD  which  exidted  in  the  st^roum,  but  had  been  previou^lv  irapercoptible, 
come  into  view.  I'he  pntieot  i^urrived  the  operation  four  years;  but  the 
never  ceiued  to  pulsate,  and  she  died  ultimfttely  of  it«  rupture  ex- 
iAtlj  Uirougb  an  uperture  in  the  upper  part  of  tlie  sternum  involving  the 

strrno-ckvicular  joint. 
Hie  p»jt»  are  in  the  MuM3nm  of  the  Rojal  College  of  Snrgei^nB^  and  they 
a  bilocular  aneurism  of  the  aorta,  the  innominate  being"  hardly  if  at  all 


]&  this  eit9e  the  benefit  firom  the  operation^  and  the  C'Onse<|uent  prolongation 
tbe  piitieiit*i9  life^  were  too  decided  to  admit  of  any  doubt,  and  I  think 
■kh  abundant  justification  for  the  treatment  employed,  in  spjle  of  an  error  in 
which  I  believe  to  have  been  inevitable.  The  improvement  obtained 
no  doubt  have  been  more  permanent  had  the  patient's  habits  been 
t ;  hot  iihe  was  a  woman  of  must  irregular  life,  and  &!'ter  the  operation, 
been  brought  in  a  state  of  intoxication  into  nearly  every  honpitd  and 
infirmary  in  her  part  of  London.  Here^  as  m  Mr.  Fearn^e  ciue,  the 
«f  the  dy^rpnciL'ft  i*  a  very  striking  fact, 
following  is  a  brief  abstract  of  an  interesting  ca^,  hitherto  unpublished, 
il  ligature  of  the  subclavian  for  innominate  aneuriym.  Tlie  operation 
pitrformed  by  M,  Broca.  1  am  indebted  for  the  case  to  Mr.  Heath,  to 
\h^  notea  were  sent  by  M.  Broco. 

pat]«iit  waa  a  man  aged  fifty*  who  had  had  a  pulsating  tumour  above  the 

lYide  for  about  a  year.    The  ste mo-clavicular  joint  on  that  side  was 

I,  ac»  that  the  clavicle  was  movable  on  tbe  sternum.     The  disease  had 

'€k|rnoied  aa  an  aortic  aneurism,  and  he  bad  been  for  «4>rae  time  in  an 

for  incurablea.     He  was  then  transferred  into  a  feurgical  ward  by  one  of 

Emiea*  who  wished  to  study  the  case,  and  thus  came  mider  M  Broca*s 

He  then  had  a  fit,  accompanied  by  convut.'tions  on  the  left  side^ 

tj  in  speech,  loss  of  memory  and  of  general  mental  power,  trnd  violence. 

Jast^  twelve  days.     When  M.  Droca  examined  bim  he  found  the  puL*e 

it  fnim  the  right  carotid  artery  and  its  branches,  and  the  pulse  in  the  right 

arMsry,  when  examined  by  the  sphygmograph,  showed  considerable  modi- 

ly  while  the  left  radial  pulse  was  almost  normal.     From  these  circum- 

M,  Broca  was  led  to  conclude  that  the  aneunsm  was  not  of  the  aorta, 

of  the   innominate,   and   determined   to    tie    the  subclavian  beyond   the 

judging  that  the  carotid  was  already  closed  by  impacted  clot     At  thia 

tll«re  was  noisy  breathing  and  much  dy^^'phagia,  from  pressure  on  the 

■nd  oeaophagus.     The  operation  was  performed  on  August  25  or  26, 

On  the  following  day,  the  jjatient  was  able  to  breathe  and  swallow 

,  the  pulsation  was  alrejtdy  less  violent,  and  what  was  very  curious,  the 

souffletf  which  before  the  operation  was  with  the  first  sound  of  the  heart, 

with  the  second.     The  ligature  came  away  on  the  twentieth  day,  and 

wound  gradually  closed.     After  his  recoverjv  the  tumour  still  continued  to 

and  was  of  about  the  same  size ;  but  it  felt  mu<  h  more  wdid,  and  the 

waa  neither  so  powerful  nor  so  superticiiil.      I'be  general  health  was 

•nd  the  cerebral  symptoms  ijuite  dii^appeared.     He  went  on  perfectly 

till  F^bruaiy  1863,  when  be  was  rendmitted  with  gangrene  of  the  left 
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Innf^,  of  wbich  lie  died.     Up  to  the  time  of  hid  deaths  the  aneurism  r&mer 
in  the  sume  condition.     The  pulso  had  never  retunied  in  the  Cftrotid  aiii 
branches.    Thi  post-mortem  examioation  the  carotid  was  found  peniotii, 
reduced  in  diameter  and  flattened  by  preasure.     The  middle  eerehml  art«n  ^ . 
plug^ged.     The  ftorta  was  dilated  to  one-fourth  more  than  ita  c^immon  cali^  r 
The  aneumm  occiipit*d  thtj  whole  length  of  the  innominate  artery,  *  comn 
eating  with  the  mirta  by  an  opening  about  four  oeutimetrea  in  mxe'  (a 
more  than  an  inch  in  diameter).     The  tumour  encloaed  an  enormous  tc 
clot,  in  the  centre  of  which  waa  a  cavity  of  the  size  of  a  small  egg,    i. 
cavity  communicated  with  the  carotid  by  an  oblique  and  flattened  opeoinff  lod^ 
on  the  outer  aide  with  the  subclavian.     The  latter  artery  had  it*  normal  cri!""- 
hut  all  its  branches  were  much  dilated.     The  bones  of  the  thorax  hftjJ 
extensively  eroded,  and  had  at  one  time  evidently  been  bathed  in  the  bli 
the  aneuriMiM.     Thiy,  however,  had  not  prevented  the  formation  of  fibri 
clot.      Her*'   again   I  would  remark  the  immediate  relief  oif  dyspncea  viu€l 
followed  on  the  operation. 

In  order  to  provide  the  reader  with  proper  data  for  formine 
a  judj^finent  on  the  importaiit  question  of  the  advisability  of  tb 
treatment  of  cervical  aneiiriem  by  the  digtal  ligature,  I  apf^ernl, 
in  addition  to  the  above  cases,  the  following  list  of  references  la 
the  published  cases  of  these  operations^  for  which  I  am  again 
indebted  to  Mr.  Heath's  kindness. 


Table  of  Cases  of  Distal  Liqatuiee  for  Aneurisms  at  the 
Root  of  the  Neck. 

h  AnmtrUm  of  the  Innominaiej  tr^aied  by  Lijftditre  of  third  ptui  of  Stdtekmm 

1*  Waidrop.  1827,     Died  two  years  afterwards.     Wardrop^  On  Anenrvrm, 
2.  Broca,  1802,     Died  fiix  montha  ftfterwards.     Heferred  to  in  text. 

IL  Aneurism  of  the  Innominate^  treated  h^  Ligature  of  the  first  part  of  AjnSM, 
Laugier,  1834.     Died  one  month  Jifterwardfl.      Lmedf  toL  L  18S4,  |k  SSI 


III.  Anvurism  of  the  Innominate^  treated  by  Li^ur^  of  ri^ht  Commom  O 
L  Evans,  1828.     Recovered.     Wardrop,  On  Anemism, 

2.  Mott,  1S20.     Died  geven  montlia  afterwards,      Mott*a  Ve^pemu 

3.  Aaton  Key,  1830.     Died  io  a  few  hours,     Med,  Gaz,  vol.  vi*    Quthrie,  ( 

Arteries, 

4.  Cas«  rf^poTtedhy  Neumeister,  18.T0,     Died  five  dajs  afterward*.     Hoik' 

D^tbiin  Quart erhj  JoitrnaJ,  February  1852. 

5.  Momaon,  18."i2.     Died  one  year  and  eight  months  afterwards*     Anu  Jm 

Med.  *yc.  xix.  829.       • 
0,  John  Scott.     Died.     Lam^et^  1834-*5,  i.  803. 

7.  Dohlhofl;  1837.    Died  sixth  day.    Broca,  On  Aneurism^'p,  632.    IhuL  Mi 

vol.  II  p.  529,  1838. 

8,  Fer^tjsson,  1841.     Died  aeren  days  afterwards      Lond,  and  £dm,  Jem 

ld41,  ?oL  L  p.  780. 
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IbrU,  1842,  Died  forty  boure  ftftenrorda.  Porta,  AU.  patoL  deiie  Art.  p.  36. 
Jliititm,  1  ^2.  Uied  aijtty-six  dnya afterwards.  Dublin  Journal^  vol,  xxv,  p.  499. 
TiUrdcbo,    1843 1?)      Died  twenty-oDe  daja   afLtjr wards,     Arck  gin.  tfe 

MhI  1847,  p.  647. 
Ctapbeil,  1S44.     Died  mneteenth  day.     Lond,  and  Edin.  Joum,  1845. 
Wnjfb  t,  1 855.    Died  sixty  day*  afterwards.  Mfmtrttd  Med,  Chron,  April  1866. 
Ofdil«?  of  Niiples.     Died,' 
AdcJinell   H**vrs4ni,   l&M,      Died    twelve  days  afterwarda,      Ptnn^yhanin 

MotpiUU  R^rts^  vol.  i,  1808, 


of  tht  Innomtn^tts  treated  by  double  conseeuiive  DitUd  Ligature. 
Carotid,  August  30,  1836;  aubckvian,  third  part,  August  2,  1838, 
Died  four  mouths  after  the  last  operation.     LanvH^  18,H7,  8,  9. 
^ieldiaai.  Carotid,  September  25, 1859;  subclavian,  third  part,  Decembers, 
188a     Ikied,     Lancet,  1839;  Mi^d.-Chir.  Tram.  1840. 

Carotid,  March,  1845;  axillary,  tirst  part,  October  17,  1846. 
Bt^  delaSoc,  Anai.  1848,  vol  xxiii,  p.  291. 

Amemi*m,  eiqfpomd  to  be  of  the  Innominate^  treated  by  double  mnulUmeou^ 

Didal  Ligature. 
wmL,  184S.    Carotid  and  fir^t  part  of  subclaviaii.     Died.     Gaz,  m4d,  1844, 
f^  5B  ;  Brocm,  On  Aneurism, 
ISBTelUerf  1859.     Carotid  and  third  part  of  subclaTiaa.     Died.     Demrae, 

^|mc^  Ckir.  d.  Schusswimd^,  p.  210, 
lestliy  1865.     Carotid  and  third  part  of  aubclaviaa ;  surfived  four  years. 
January  6«  1807,  referred  to  in  text, 

in  of  Brooklyn,  1806,    Carotid  and  third  part  of  subclavian  (the 

mbelarian  ia  said  not  to  have  bet5ii  really  tied  ;  Ericbaeu,  Sc.  and  Art  of 

voL  ii.  p.  59).     Keeo vexed  from  the  operatiou,   but  diud  from 

iou  on  the  forty-first  day.     Brit.  Med,  Jourti.  March  30^  1867. 

1867,    Carotid  aud  third  part  of  subclftvian.    Died.     l\Uh.  &ik\ 

Trant.  xtx,  9!i. 

of  New  York,  1808.     Carotid  and  third  part  of  fiubcJavian.     Re- 
fprrtn  the  operation.     Diaeaae  not  cured*    Am,  Juum.  Med,  Se* 
jlpnl  Idee,  p.  568. 
U  In  tbia  claw,  the  nature  of  the  caaea  varied  considerably,     EomI's  and 
linaon^a  were  really  iuuominjtte ;  Cuvellier'e  was  subclavian  \  Heath'a 
Lftundar'a  were  aortic  ;  Sanda*  remaina  uncertain, 

VX.  Aneuriem  of  right  Carotid^  treated  bg  Didal  Ligatiwe, 
1'  J,     Recovered,     Wanlrop,  On  Aneuri^Tn^f 
-^►k     Died,     Wardrop,  On  Aueuriitm, 
l»:f7.     Recovered,     Wardmp,  On  Aneurism. 

1852.     Died.     Art  *  Aneuriam/  Cooper's  Surg.  Did,  8tb  edition, 
L  p.  215. 

» <i{ier«lion  was  performed  about  the  year  1859,  and  wad  communicated 
rbally  by  the  operator, 

>  claims  to  have  tied  the  car^itid  in  a  second  cme  of  this  nature, 
artery  was  found  completely  pervious  after  drath,   and  with  no 
[  of  ligature,  it  is  probable  that  a  miatake  wa&  uiadc  iu  the  operation.     The 
I  llief^ofe  not  reckoned  here. 

jaj,  p  p 
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VIL  Anewim  of  left  Carotid  treaUd  by  DUUd  Ligatwrt. 

1.  Montgromerr,  1820.    Died.    Guthrie  and  Broca. 

2.  ColHon(deNojon),1840.    Kecovered.    BuR,  de.T Acad,  d^  Mid.  Septea 

1841.     Koberty  twr  let  Anivr.  WM-daviculaireB, 

VIII.  Anettriitm  of  the  Subclavian^  treated  by  Zdgaturt  of  the  AxiBary,   | 

1.  Dupuytren,  1829.     Died.    Land,  Med.  Gaz.  voL  iv. 

2.  Canton,  18G3.    Died.    Med.  Time$  and  Gaz.  January  2,  1801. 

IX.  Aneurism  of  first  part  of  Subclavian  treated  by  Ligature  ofthMpatim 

Ityection. 
P^trequin,  1853.    Died.    Broca,  p.  419,  Gaz.  hM.  vol.  i.  p.  192. 

X.  Aneurism  of  Subclavian  treated  by  Ligature  of  Carotid, 
Butcher,  1803.    Died  fourth  day.    Butcher,  Op.  Surg.  p.  855. 
XI.  Aneurisms  in  which  the  Carotid  was  tied,  and  which  proved  to  bs  Amik 

1.  TillanuB.     Lived  five  months.    Velpeau,  MM.  OpSr. 

2.  Ki^n,  1820.    Lived  three  months.    Died  of  hernia.    Velpeau,  MM.  (k 

3.  0*Shaughne8sj.   Died  seven  days  afterwards.  Galvano-punctare  alsa  t 

Med.  Press,  October  6,  1842." 

4.  Knowles,  1807.    Died  of  apoplexy.    Lancet,  June  13, 1808. 


If  now  it  is  necessary  to  express  an  opinion  on  a 
which  must  be  allowed  to  be  hardly  ripe  as  yet  for  a  deliboj 
judgment,  I  would  say  that  I  entertain  no  doubt  of  the  f 
priety  of  performing  what  I  have  been  in  the  babit  of 
as  peculiarly  Wardrop's  operation — viz.  the  distal  ligature 
the  carotid  artery  in  aneurism  involving  only  the  root  of 
carotid.  This  operation  Wardrop  himself  performed,  and 
duced  others  to  pei-form,  and  (in  the  passage  quoted  on  p.  i\ 
he  clearly  showed  that  it  could  be  practised  with 
prospect  of  cure  in  aneurisms  where  there  would  be  no 
between  the  tumour  and  the  ligature.  Wardrop's  name  is 
associated  with  the  other  method  of  applying  tlie  distal 
viz.  that  where  one  or  more  branches  do  intervene  between 
tumour  and  the  ligature,  but  in  my  opinion  with  less 
He  did  indeed  suggest  the  plan,  and  in  one  case  he  perfc 
an  operation  somewhat  on  this  principle;  but  it  was  in 
imperfect ;  for,  though  Wardrop  saw  the  necessity  of 
both  the  main  trunks  in  cases  of  innominate  aneurism,  is 
instance  he  tied  only  the  subclavian,  being  deceived  hj 
absence  of  perceptible  pulsation  in  the  carotid  into  a  belief 
that  artery  was  occluded.  In  this  case,  in  Broca's  cue  I 
quoted,  and  in  Evans's  case  cited  by  Wardrop,  benefit  KB 
have  resulted  from  the  ligature  of  one  artery  only ;  but  iti 
not  be  forgotten,  t^t  m  "^^x&ks^^^  cam^  ^j3msk  ^ 
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iko  adopted  (copious  venesection  and  antiphlogosis) ;  in  Evans's 
i©  .ipparent  cure  was  probably  due  to  impaction  of  clot;  and 
*s  there  was  amendment,  but  certainly  no  cure*  In 
other  cases  in  which  one  ai*tery  only  has  been  tied,  I 
see  that  any  good  has  been  done. 

remains  the  question  of  double  distal  ligature.     Here, 

I  think  there  is  no  decisive  j>roof  of  permanent  cure,  but 

8  and  Heath's  cases^  were,  to  say  the  least  of  it,  highly 

ging ;  the  latter  even  showinf^  that  in  aortic  aneurism 

[opemtion  may  not  be  inapplicable — though  I  would  hardly 

it  on  myself  to  recommend  such  a  proceeding  in  a  case  of 

known  to  be  aortic.     My  opinion  on  this  matter  is, 

exactly  as  it  is   here  stated  frt*m  the   report  of  the 

at  the   Royal  Med.  and   Chir,  Soc,  on  the   reading 

■;  Heath^s  case  there:* — ^'Considering  the    great  diffi- 

of  diagnosiSy  the  risk  of  finding  the   arteries  diseased 

exposed  for  operation,  the  great  Ukelihood  of  serious 

in  the  aorta  or  even  the  heart  also,  and  the  possibility 

itaneous  cure,  or  cure  by  appropriate  regimen,  it  seems 

it  not  to  undertake  these  operations  without  the  gravest 

and  in  circumstances  which  can  but  rarely  present 

Perhaps  the  best  indication  for  operation  would 

rdative  amount  of  pressure  on  the  trachea  compared 

i  ikat  of  the  general  symptoms.     That  is,  when  the  patient 

iae  in  moderately  good  health,  but  suffers  much  irom 

and  appears  likely  to  die  soon  firom  rupture  of  the 

in  this  direction,  the  question  of  arresting  it  by  liga* 

the  arteries  of  the  right  side  might  be  considered,  but 

case  it  must  be  regarded  rather  as  paUiative  than  as 


op€ration  for  carotid  aneurimn. — The  treatment  of  aneur- 
lit  the  root  of  the  neck,  at  least  when  it  follows  a  wound, 
\m-*-n  lately  successfully  earned  out  by  Mr,  Syme  on  the  old 
by  laying  open  the  tumour  and  searcliing  for  both  ends 
Tassel,  An  abridged  account  of  this  daring  t^peration  is 
the  reader,  however,  can  have  no  idea  of  the  risks 
difficulties  of  such  a  proceeding  without  perusing  the  fidler 
t  in  the  original^  and  even  then  his  idea  will  be  but  a 
;  and  imperfect  one. 


•  Lanci^,  Jan,  5, 1867. 
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The  operation  performed  bj  Mr.  Syme  noay  be  thua  aummJirilT  dei 
The  patient  had  bet*ii  Btabbed  in  the  rcKit  of  tbe  neck  about  two  montl 
and  an  aneurbin  had  formed,  connected  with  tbe  lower  part  of  the  1 
carotid.  This  bad  been  adfancing  rapidlj,  under  compr©s«ion  ap 
tumour,  8o  that  it  wa*  necessary  to  do  something,  Mr.  Syrae 
opening  into  the  pul<?ating  tumour  with  a  bistoury^  and  then  passed  J 
BO  afi  to  pi  up:  the  puncture,  and  felt  about  till  be  got  upon  tbe 
sure  controlled  the  pulsation,  and  where,  thew^fore,  the  opening 
thin  point  firmlj  compressed,  be  laid  the  aac  fireelj  open,  and  i 
dots.  A  smooth  serous  aurfaee  waa  erposed,  with  no  trace  of  artsi 
The  «kin  and  eternal  portion  of  the  Btemo-mastoid  baving  now  be^ 
a  transverse  iuciiiinu  (pressure  being  still  kept  upon  the  opetting  wilfl 
the  edge  of  the  slit  in  tbe  artery  which  lay  under  the  finger  waa  Q 
catch -forceps,  and  the  Te»M*l  drawn  towards  the  trachea ;  it  was  thfl 
Mratched  with  a  knife,  till  the  arterial  coat  was  brought  into  tim^^hI 
edge,  and  a  ligature  passed  round  it  above  the  aperture.  Th#^^| 
was  repeated  belnw  tbe  opening  ;  and  now  the  finger  could  be  withdi 
out  the  tremendous  guah  of  blood  which  had  before  followed  ita  ( 

It  IB  clear  that  such  an  operation  as  this  can  be 

p^rfomied  (that  is  to  say,  performed  without  instant] 
suiting)  only  hy  a  surgeon  who  possesses  a  large  aha 
fertility  of  resource  and  dexterity  in  operating  which  ] 
showed  in  so  great  a  degree  in  this  case.  On  the  ge^ 
tion,  as  to  whether  a  case  like  the  above  ought  to  fl 
on  Brasdor's  plan,  or  as  Mr.  Syme  treated  it,  it  wonli 
to  affect  to  give  a  positive  opinion ;  much  would  dep< 
the  confidence  of  the  surgeon  in  himself.  If  he  fdl 
carry  out  to  a  successful  conclusion  so  difficult  an  open 
would  probably  imitate  Mr.  Byrne's  practice ;  if  no^ 
try  the  distal  ligature  of  the  carotid.  Should  Brasd 
tion  fail  to  check  the  progi-ess  of  the  tumour,  the  old 
might  be  tried,  and  even  a  faint  prospect  of  life  mij 
to  the  patient  from  an  attempt  made  to  secure  the  : 
the  aneurism  had  burst. 

The  above  operation  indicates  so  clearly  the  steps 
be  taken  in  securing  the  carotid  on  account  of  a 
no  fiirther  description  of  that  proceedmg  is  ne 


Akeurisms  ly  the  TTpper  Paet  op  the  Neck, 

AKD    THE    CeANIUM, 

Aneurisms  above  the  root  of  the  neck  will  be  foi] 
either  the  common  carotid  Just  at  its  bifurcation,  or  thl 
of  the  orbit  or  cranium.  The  diagnosis  in  either  of 
former  situations  can  generally  be  established  sati&i 

•   ObiervaitOHS  m  ClmiaU  Swifery,  p.  154, 
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few  tilings  are  so  difficult  as  to  distin^ish  from  each  other 
farioas  diseases  which  may  cause  pressure  on  parts  of  the 
\f  or  disturbance  of  the  cerebral  funetious. 
e  occurrence  of  dilatation  at  the  upper  end  of  the  common 
id  artery  in  a  shght  degree  is  natural;  and  this  natural 
itiofi  is  comparatively  often  so  far  increased  that  an  aneur- 
eftults.  It  is  an  old  observation,  that  the  carotid  is  the 
Ibnn  of  surgical  aneurism  which  is  equally  frequent  in 
sexes,  if  it  be  not  even  more  common  in  women.  The 
<ms  of  aneurism  situated  in  any  part,  of  the  neck,  above 
)Ofition  of  the  carotid  which  lies  in  the  immediate  vicinity 
>  subclavian,  cannot  present  any  especial  difficulty  if  the 
\  formed  and  the  pulsation  distinct.*  The  proximity  of 
imour  to  the  air-paasages  and  to  the  nerves  which  supply 
irynx  may  cause  dyspncea,  hoarseness,  or  even  loss  of 
li^  nausea,  and  perhaps  inipairment  of  appetite.  There 
Jno  be  giddiness,  and  trouble  in  the  head ;  and  perhaps 

numbness,  or  other  nervous  phenomena  over  the  head 
Bw:e,t  These  symptoms  call  for  decisive  and  efficient 
sal  treatment. 

eurisms  situated  vrithin  the  orbit  are  usually  supposed  to 
tlie  *  anastomotic  *  variety ;  but  the  evidence  on  this  point 

finom  conclusive.  Mr.  Busk  J  has  shown  that  many, 
J  mte,  are  of  the  ordinary  traumatic  variety ;  and  Mr, 
eley,  in  his  papers  on  the  subject,  which  give  the  result 
*  most  extensive  experience  in  this  particidar  which  has 

to  any  individual,  since  no  less  than  seven  cases  have 
under  his  own  care,  goes  so  far  as  to  question  entirely  the 
Etneea  of  the  common  opinion,  founded  on  Mr*  Travers*s 

and  believes  that  all  the  aneurisms  have  been  of  the 
tfj  spontaneous  or  traumatic  kind,  except  those  which 
into  the  orbit  from  a  nsevus  of  the  tace.§    Whether 


cMe  of  ruptured  iirteiy  is  mentioned  cm  p.  421,  in  which  much  difficulty 

feat  experienced  In  forming  a  diAgnoeis. 

B  tiw  ftCoouDt  of  Sir  A.  CoofefB  CHae^  Ouy^M  Ho^iUd  MtporU,  voL  L 


fd^'CMr,  Trmu,  vol  xxii.  p.  I33« 

ijim  Waltan  (Stirg,  DiieaseA  of  the  Eye,  2Dd  ed.  1801,  p.  ^30)  relatei  a 
OOQgenital  tumour  protrudiog  the  eje,  nnd  cauj^ng  flight  pulsatioQ  and 
bBfiAl  touffle  not  heard  on  the  other  Bide,*  Crying  greatlT  inert^ased 
tilttiott,  and  the  TneculAiity  df  the  coDJunctiva,  which  wnti  hIwmjs  cod* 
Is,  It  WM  diagnofied  hy  hiiu^elf  &od  L-oIlt'agiat'^  to  be  aneurism  bjr 
LThe  carotid  was  tied  with  perfect  aucoeia. 
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all  the  cases  haye  been  so  or  not,  the  general  correctness  of  He; 
Nunneley's  opinion  is  not  to  be  impugned,  that  most  of  the« 
cases  (and  probably  Travers's  among  ihem)  were  common  aneo^ 
isms.^  Both  the  sjDiptoms  and  the  history  proye  this,  lb 
Nunueley's  arguments  are  these :  aneurism  by  anastoiiu 
comes  on  gradually,  generally  in  early  life,  as  a  result  of  1 
growth  of  a  congenital  nseyus ;  aneurism  of  the  orbit  yery  n 
denly,  often  as  the  result  of  a  blow,  and  almost  always 
advanced  life : — aneurism  by  anastomosis  occurs  in  the  sal 
taneous  tissues ;  aneurism  of  the  orbit  generally  in  the  deepei 
part  of  the  cavity : — aneurism  by  anastomosis  inyolves  all  ikj 
neighbouring  vessels,  arteries  and  veins,  in  active 
aneurism  of  the  orbit  is  generally  limited  to  a  single  part, 
if  the  neighbouring  vessels  are  dilated,  they  seem  only  enlaiga 
from  obstruction  : — ligature  of  the  trunk  of  a  yessel  leading 
an  undoubted  aneurism  by  anastomosis  is  an  extremely 
cessful  operation ;  in  aneurism  of  the  orbit,  a  very  su( 
one : — finally,  the  cases  dissected  have  turned  out  to  be  oommn 
aneurism,  t  i 

So  far  Mr.  Nunneley  argues,  and  to  my  mind  yery  cogenfl] 
airainst  the  view  of  the  pathology  of  this  disease  which  ascriki 
the  symptoms  to  aneurism  within  the  orbit.    A  further  questioi 
of  much  interest  is  raised  by  Mr.  Ntmneley's  papers  |  as  to  fl| 
position  of  the  disease.     The  prominence  of  the  eye  and  Hm 
pulsation  of  the  orbit  naturally  led  to  the  conclusion  that  ttaj 
tumour  lay  in  that  cayity  ;  but  Mr.  Bowman's  case,  referred  1Q|| 
below,  shows  that  all  the  sj^mptoms  of  *  orbital  aneurism  '  may  W 
produced  by  disease  situated  in  the  cavernous  sinus,  and,iaoiBl 


*  Thi9  is  important,  since  the  success  of  Travers  in  t^ing  the  carotid  \m 
bren  used,  under  the  assumption  that  his  case  was  aneurism  by  anastomoii^ 
to  enforce  the  recommendation  of  a  similar  operation  in  cases  of  aneuiiam  Irf 
ana^tomoais  on  the  scalp — an  operation  by  which  several  lives  have  ytKj 
probably  been  sacrificed. 

t  See  Mr.  Nunneley*saccoimt  of  the  dissection  of  a  case  under  his  can  i 
proved  fatal,  in  Path.  Soc.  Trans,  vol.  xL  p.  8.    I  may  observe,  that  the  \ 
of  the  ophthalmic  artery  and  its  branches  are  represented  in  the  dnwiag  i 
accompanies  Mr.  Nunneley*s  description,  as  dilated,  which  brings  the  cm 
what  near  to  cirsoid  aneurism.    I  do  not  understand  how  Mr.  Nunneley  i 
for  this  dilatation  by  sayinpr  it  is  the  result  of  obstruction.    Sncih 
might  act  on  the  artery  behind,  but  surely  not  in  front  of  theeaeuiim.  Ol 
(Operative  Suryery  of  the  Eye^  p.  108),  in  referring  to  the  diaieetioB  of  a 
merely  says  that  he  found  '  true  aneurism  of  the  ophthalnueuteij  oCfeoi 

t  Mcd.'Chir,  Trans,  vol.  xlii.  pp.  183,  4:  vol  xlviiL  p.  Ifii. 
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\  Nannelejr's  own  cases,  examined  after  death,  nearly  four 
L  half  years  after  ligature  of  the  carotid,  there  was  found 
"ed  circumscribed  aneurism  of  the  ophthalmic  artery  io 
ella  Turcica  (Med.-Ckir.  Trans,  xlviii.  29),  the  vessels  in 
rbit  being  of  very  small  size,  Mr*  Niinneley  believes  that 
B  great  majority  of  cases  of  protnision  of  the  globe,  the 

IB  pressure  on  the  venous  channels  behind  the  orbit ;  and 
lew  seems  the  moat  probable  one.  It  seems  that  common 
ated  aneurism  of  the  ophthalmic  artery  (or  possibly  of 
id  of  the  internal  carotid)  follows  after  an  injury,  and  is 
pauied  by  perceptible  aneurism al  pulsation  and  common 
Lsnml  bruit ;  arterio- venous  aneurism  may  also  be  thus 
3ed,  but  will  present  probably  a  different  kind  of  pulsation 
mil ;  *  but  protrusion,  bniit,  and  pulsation  may  all  be 
Bed  more  gradually  by  the  numerous  causes  which  may 
a  obstruction  of,  or  pressure  upon,  the  great  vessels  in 
remoos  sinus, 

diagnosis  of  anastomotic  aneurism  in  Travers  and  Dal- 
5*8  cases  rested  on  the  presence  of  soft  compressible 
■g  tumours  in  various  pai-ta  of  the  eyelids,  which  pre- 

kmore  distinct  pulsation  when  pressure  was  made  on 
t  is  most  probable  that  these  were  merely  colleetitpns 
IS  enlarged  by  pressure,  and  transmitting  pulsation  from 
ettrism  lying  beneath  them.f 

orism  may  also  affect  either  the  internal  carotid  artery, 
bony  canal  or  in  the  cavernous  sinus,  or  one  of  the 
m  of  the  brain.  Tbe  symptoms  of  aneurism  affecting  the 
ll  carotid  in  the  sinus  are  mainly  of  thi-ee  kinds  :  (1)  the 
yins  of  aneurism ;  (2)  the  symptoms  of  pressure  on  the  or- 
eiree;  (3)  those  of  disturbance  of  the  cerebral  circula- 

[&  a  well-marked  case  the  symptoms  of  aneurism  will 
m  rapidly,  very  likely  after  a  blow  or  other  injury ;  there 
f  perhaps,  a  sharp  crack  heard,  followed  by  a  sawing  or 
jf  noifle*  This  sound  will  be  perceived  by  the  stethoscope 
■hi  the  head  or  neck,  more  plainly  on  the  affected  than 

ue  of  »rt^no-Teiioa»  aneurism  ia  the  cavenioussiaus,  under  M,  X^lnton's 
idb  WHS  diiignofi«d  as  an  aDcuriatii  of  the  opbthaliuic  artery^  i^  shortly 
bo  bj  Dr.  Holmes,  in  the  Am.  Jmtm,  Med.  Sc.  July  1B64,  p.  4(1  Tbe 
pbslity  feported  more  At  length  in  some  of  the  French  jn urn aU, 
A  fm!p*st  by  Mr.  Hart,  Xo/icei,  March  15,  1&V2,  on  a  ert«e  of  arterii- 
IMoia  in  tlie  orbit  cured  by  ligature  of  the  common  carotid  artenr. 
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the  sound  side,  and  will  cease  at  once  on  makioj 
the  common  carotid  on  the  side  of  the  disease, 
limited  to  the  part  of  the  artery  contained  in  the  £ 
will  be  perceptible  externally.*  (2)  The  first  symj 
npon  the  orbital  nerves  is  either  internal  strabisi 
lysis  of  the  sixth  nerve  ;  f  or  ptosis,  with  extei 
dilated  pnpil,  from  pressure  on  the  third  nerve ;  J 
tion  in  the  parts  supplied  by  the  supra-orbital  ne 
the  side  of  the  disease  is  usually  not  affected  ;  s 
ever,  objects  are  seen  double,  or  there  is  more  oi 
ness  of  vision,  the  consequence,  probably,  of  t 
the  pupil.  These  symptoms  of  pressure  on  th< 
may  exist  singly,  or  in  various  combinations, 
toms  of  cerebral  disturbance  do  not  seem  grej 
rately  early  case  of  this  affection  than  in  an  ; 
common  carotid :  headache,  giddiness,  inability 
ful  dreams,  &c.  There  is  no  pressure  on  the 
growth  of  the  tumour  is  opposed  by  the  dura  n 
possible  that  the  aneurism  might  grow  through 
and  cause  softening  of  the  base  of  the  brain ; 
met  with  such  a  case. 

With  such  a  combination  of  symptoms,  the 
of  aneurism  may  reasonably  be  made ;  and  th 
tifiably,  in  the  present  state  of  our  knowledg 
such. 

Such  a  case  was  the  following,  which  occurred  under  th< 
Bristol  and  Dr.  Swavne.^  The  patient  was  a  woman,  a 
disease  was  attributed  to  a  blow  five  months  before,  after  w 
of  a  buzzing  and  beating  noise  in  the  head,  which  at  the 
she  likened  to  the  puffing  of  a  steam-engine,  heard  more  di 
than  the  right  ear,  and  accompanied  by  a  continuous  soui 
emanating  from  a  spot  near  the  po-tterior  superior  angle  ^ 
bone.  She  could  not  lie  down  in  bed,  and  was  troubled  w 
There  was  no  bruit  in  the  heart  or  great  vessels,  but  a  mos 
neck  and  over  the  whole  surface  of  the  head,  especially  tl 
pressure  on  the  right  carotid  had  no  influence  over  the  s< 
carotid  caused  it  to  cease  immediately.  On  auscultating  tl 
fully,  its  pulsation  could  be  separated  from  the  bruit,  whic 
the  left  side.     The  left  eye  squinted  a  little,  and  she  saw  d 

•  It  would  seem  from  Mr.  Nunneley's  cases  that  in  some  < 

the  sinus,  or  even  more  internal,  there  may  be  pulsation  and 

I  have  seen  such  aneurisms,  however,  unaccompanied  by  ai 

t  Assoc.  Journal,  1856,  p.  1007.  t  ^a^^-  ^oc.  Tn 

i  Id.  ibid.  %  Assoc,  Jourtttb 
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nde  of  the  other.    No  tumour  could  be  perceived  extemftlly,     Tte  l©ft 
pottd   WM  tied   on   Dec.    11,   1851  ;  the  bruit  wA^ed ;  a  gentle   continuoua 
or  followed  (ascribed  bj  Mr.  Coe  to  the  flow  of  bloocl  tbrougb  the  tumour 
ti&e  «tiastot£if>eing  braiicbea) ;  tbis  ceased  in  about  five  bour^,  uud  all  the 
subsided.     The   wcniuiu  was  cured,  find,  ua  I  wad  iiilormed  by  Mr. 
tej  rem^ed  well  about  ten  years  afterward j. 

In  deciding,  however,  on  the  treatment  of  orbital  aneurism 
e  surgoon  shonld  not  be  in  a  hiviTy  to  recommend  any  opera- 
PC  measures,  unless  clearly  indicated  by  the  symptoms  of  the 
before  him.     Mr,  Erich  sen*  refers  to  two  eases  in  which 
symptoms  of  orbital  aneurism  spontaneously  disappeared, 
&  case  which  occurred  under  Mr.  Bowman^s  eare,t  must  be 
in  mind,  as  showing  that  the  diagnosis  cannot  be  regarded 
Icertain. 

Hokt  caae  many  of  the  above  symptoma  were  present — severe  pain  in  the 
after  an  accident,  aggravated  by  etooping ;   disturbed  uleep  ;  a  beating 
is  the  bead,  compared  to  a  steam-engiiie ;  a  loud  hriiit,  synchronous  with 
ipldae;  troubled  viaion :  protrusion  nf  the  globe  of  the  eye,  and  pulsation 
orbit  strong  enough  viBibly  to  lift  the  fingers.     The  carotid  artery  waa 
td  the  bruit  ceased,  but  recurred,  though  not  so  loud,  eight  days  after- 
The  patient  died  of  aecoudary  hemorrhage,  when  it  was  found  that 
oteriea  were  quite  ben  It  by ;  and  the  only  diseased  appearance  was  in  the 
ic  vein,  cavernous,  circular,  transverse,  and  superior  petrosal  sinusea^ 
were  tilled  ^Hth  coagula.     The  press iire  on  the  carotid  arterj'  in  the 
moat  have  produced  tbe  bruit,  the  obstruction  to  the  return  of  blood  by 
BUM  of  the  orbit,  the  protrusion  of  tbe  eyeball,  and  the  congestion  of  the 
SPoand  it;  while  tbe  pulAiition  perceptible  in  tbe  orbit  is  attributed  by 
fibilki,  to  whom  we  are  indelited  fur  the  repiirt  of  the  case,  to  the  same 
*£4ich  diiislole  of  the  ophthalmic  artery,'  he  says,  *mu3t  have  been 
hj  a  general  momentary  incredfle  of  the  whole  quantity  of  blood  in 
^Mt,  faecftu.-<e  its  exit  through  the  ophtbnlmic  vein  wait  cut  ol)',  and  the 
booj  walla  of  the  orbit  could  permit  a  distension  in  front  only/ 

symptoms  of  aneurism  of  one  of  the  small  arteries  at 

base  or  in  the  substance  of  the  brain,  are  as   yet  quite 

ape*    Physicians  and  physiologists  are  busily  endeavouring, 

reiiperimeut  and  the  study  of  cases,  to  decide  how,  from  the 

omfl  of  limited  pressure  or  other  limited  lesion,  to  deter- 

I  the  precise  part  of  the  brain  afiected.     Even  if  this  great 

Ity  were  got  over,  how  are  we  to  decide  whether  such 

*  fljpirg  and  Art  of  Surgery^  li,  78.     A  c^iae  is  related  by  Dr,  Holmes,  Am* 
,  Mtd,  Sc,  July  1864,  p,  44,  in  which  the  patient  recov»^red  under  the  uaa 
r«rpotof  rye  and  tincture  of  veratrum,     *  Whether  the  patient*s  reooveiy/ 
Holmes,  *  ia  due  to  the  remedies  prescribed,  or  indrpendent  of  them,  I 
lie  to  tay.* 

ijd*t  Ophthalmic  lieporUj  April  165a 
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limited  injury  depends  on  pressure  by  an  anenrisniy  or  by  a 
tumour  of  a  different  kind,  say  a  scrofiilous  tubercle  ?  *  The 
rapidity  of  the  onset  of  the  symptoms,  and  the  variation  in 
their  severity,  occasioned  by  different  states  of  the  circulation, 
seem  the  only  peculiarities  which  point  to  aneurism,  and  thej 
are  excessively  doubtful  and  delusive.  We  have,  indeed,  no 
means  at  present  of  diagnosing  cerebral  aneurism,  unless  % 
bruit  could  be  found ;  and  in  looking  over  a  number  of  caaei 
I  do  not  find  any  mention  of  this  symptom  having  been  looked 
for.  In  Dr.  Ogle's  case,  however,  the  patient  was  herself  con- 
scious of  ^  a  sawing  noise '  in  the  head.  It  seems,  therefore^ 
that  in  similar  cases  the  head  should  be  carefully  auscultated, 
though  it  is  very  likely  that  the  small  size  of  the  aneurism  and 
of  the  vessel  on  which  it  is  seated,  and  the  mass  of  soft,  iD-  I 
conducting  parts  that  lie  over  it,  would  prevent  bruit  frwn  ■ 
being  heard. 

Treatment  of  these  aneurisnut. — Aneurisms  situated  in  the  car 
rotid  triangle  of  the  neck  must  be  treated  on  ordinary  princiides, 
digital  pressure  on  the  trunk  of  the  vessel  being  used  in  caaei 
where  the  symptoms  are  not  very  urgent,  combined,  perhaps, 
with  moderate  pressure  over  the  tumour  [vide  p.  493) ;  in  severer 
cases,  or  on  the  failure  of  these  measures,  the  common  caiotid 
artery  must  be  tied.  Besides  the  ordinary  medical  and  dietetic 
means,  and  excluding  a  very  few  cases  in  which  the  surgeon 
might  be  tempted  to  try  the  effect  of  galvano-puncture,  there 
are  only  two  methods  of  treatment  available  for  anenrism 
within  the  cranium  or  orbit,  i.e.  pressure  on,  or  ligature  of,  the 
carotid  artery.  The  use  of  digital  pressure  has  been  successful 
in  supposed  aneurism  of  the  orbit,  under  the  care  of  Gioppi  and 
Vanzetti  (p.  498) ;  and  there  can  be  no  reason  why  it  should 
not  succeed  in  such  a  case  as  Mr.  Coe's.  It  need  not  give 
much  annoyance  to  the  patient,  and  can  be  carried  on  ai 
long  as  the  disease  is  either  receding,  or  even  not  advancing. 
When  its  failure  is  certain,  the  common  carotid  artery  should 
be  secured.f   It  would  at  first  sight  appear  better,  as  the  disease 


•  See.  in  Med.-Chir,  Trans,  vol.  xlii.  p.  4a3,  a  paper  by  Dr.  Ogle,  in  wWA 
he  carefully  eudeavoiirs  to  point  out  how,  from  the  symptomB  preaented  n  Ai 
case  there  related,  he  might  have  diagnosed  lesion  limited  to  the  pona  XufXL 
Even  liad  he  done  so,  however,  he  would  have  referred  the  leaion  to  ; 
by  a  scrofulous  tumour^  while  it  was  in  reality  an  aneuriim  of  the  i 
cerebellar  artery. 

t  Li  Mr.  Hurt's  paper  he  attributes  to  the  previoua  uae  of  digital ; 
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■  seated  upon  the  internal  carotid,  to  secure  that  vessel ;  but 
t  does  not  seem  that  any  advantage  is  obtained  by  leaving 
ihe  stream  of  blood  in  the  external  carotid  unobstructed.  In 
ubital  aneurism,  the  free  anastomosis  might  reproduce  the 
liaease ;  in  aneurism  at  the  base  of  the  brain,  the  danger  of 
loftening  of  the  brain  is  aa  great  after  ligature  of  the  internal 
IB  of  the  common  carotid ;  while  no  harm  ever  comes  from 
■topping  the  circulation  through  the  branches  of  the  external 
sarotid.  So  that,  as  the  ligature  of  the  common  carotid  artery 
b  an  easier  and  safer  proceeding,  it  is  rightly  performed.  Dr. 
Morton  ^  gives  a  list  of  thirty  cases  in  which  the  carotid  has 
been  tied  for  *  orbital  aneurism  ;  *  twenty-two  of  which  succeeded 
completely  and  three  incompletely  in  arresting  the  symptoms  ; 
two  were  unsuccessful,  but  the  patient  survived ;  three  died. 
Injection  was  used  successfully  in  two  cases,  and  digital  pres- 
sure in  two. 

Tlie  ligature  of  the  common  carotid  in  an  ordinary  case  of 
ineorism,  where  the  patient  is  not  very  stout,  the  aneurism  not 
ntnated  near  the  root  of  the  neck,  but  towards  the  angle  of  the 
jtWjt  and  the  parts  healthy,  is  generally  an  easy  operation. 
The  artery  can  be  felt,  in  any  person  not  extremely  stout,  pul- 
sating on  the  anterior  edge  of  the  stemo-mastoid  muscle,  at 
the  level  of  the  cricoid  cartilage,  where  it  first  becomes  super- 
ficial, after  having  been  crossed  by  the  omohyoid  muscle — the 
apex  of  the  carotid  triangle.  This  is  accordingly  the  place  of 
•dection  for  the  ligature.  The  operation  is  thus  performed : 
If  the  stemo-mastoid  muscle  is  perceptible,  an  incision  about 
two  and  a  half  inches  in  length  (in  a  moderately  stout  adult)  is 
to  be  made  along  its  anterior  edge,  the  centre  corresponding  to 
the  level  of  the  cricoid  cartilage  ;  and  after  the  cervical  fascia 
has  been  divided,  which  may  be  done  freely,  as  no  important 
parts  are  endangered,  the  edge  of  the  sterno-mastoid  ought  to 

ind  consequent  dilatation  of  the  collateral  arteries,  the  entire  immunity  from  all 
jmptoms  which  his  patient  displajed  after  ligature  of  the  carotid  artery ;  an 
mmunity  which  was  certainly  remarkable. 

*  Am.  Joum,  Med.  Sc.  April  1865,  p.  818. 

t  This  observation  of  course  applies  still  more  forcibly  to  the  cases  in  which 
he  disease  is  situated  in  the  orbit,  and  therefore  quite  away  from  the  parts 
perated  on ;  but  in  a  case  where  Brasdor^s  method  was  applied  for  a  tumour 
.t  the  root  of  the  neck,  and  in  a  case  of  Hunterian  ligature,  where  the  tumour 
ras  lower  down  than  usual,  I  remember  seeing  oonsideimble  diffiooltj  ez- 
mrienced  by  the  openton  Arom  the  dicomstanoe  that  the  artay  had  been 
lisplaced  backwards  by  the  pretsuiv  of  the  tumour. 
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be  exposed.  This  having  been  drawn  a  little  ontwards,  ih 
finger  should  be  passed  into  the  wound,  to  feel  for  the  traeh^ 
when  the  artery  will  be  felt  lying  between  the  muscle  and 
air-tube.  The  operator  must  now  carefully  separate  the 
lar  tissue  from  the  sheath  which  covers  the  artery,  and 
deavour  to  raise  the  descending  branch  of  the  ninth  ne 
which  generally  lies  upon  the  sheath.  This  nerve,  when 
posed,  is  to  be  held  aside  with  a  blunt  hook,  while  a 
opening  is  made  in  the  sheath  of  the  artery;  and  the 
having  been  cleaned  by  the  usual  manipulations,  the  ligatme 
to  be  passed  around  it  from  without  inwards,  great  care  ben 
taken  to  keep  the  point  of  the  aneurism-needle  quite 
to  the  artery,  so  as  to  avoid  wounding  or  tying  tiie  pnei 
gastric  nerve.  The  operator  must  remember  that  the 
dens  noni  nerve  sometimes  lies  within,  instead  of  upon, 
sheath  of  the  vessels ;  so  that,  when  it  has  not  been  met 
after  a  sufficient  search,  the  artery  may  be  tied  without 
it ;  but  in  this  case  even  more  than  common  care  should 
bestowed  in  examining  the  vessel  as  it  lies  upon  the 
needle,  in  order  to  make  sure  that  this  nerve  has  not 
included.  In  the  course  of  the  dissection  some  bleeding  ] 
occur  from  the  sterno-mastoid  artery,  which  is  usually  the 
scending  branch  of  the  superior  thyroid,  and  may  prove  aniuys- 
ing  to  the  operator  unless  the  vessel  be  tied. 

When  the  aneurism  is  situated  lower  in  the  neck,  the  QpenF 
tion  becomes  more  difficult,  since  it  is  necessary  to  cut  throng 
a  considerable  mass  of  muscle.  The  artery  is  here  sitmiel  1 
under  cover  of  the  sterno-mastoid  with  the  stemo-hyoid  lai 
stemo-thyroid  muscles.  An  mcision  must  be  made  along  tli6 
course  of  the  artery,  viz.  the  line  joining  the  stemo-clavicohr 
articulation  with  the  point  midway  between  the  angle  of  tbe 
jaw  and  the  mastoid  process,  and  this  incision  may  be  joined 
by  another  running  outwards.  The  inner,  or  sternal,  portion 
of  the  sterno-mastoid  is  to  be  cut  across,  and  this  being  drawn 
outwards  with  a  broad  retractor,  it  will  be  generally  possible  to 
draw  the  two  other  muscles  inwards,  otherwise  they  most  be 
divided.  The  sheath  of  the  vessels  will  now  be  exposed;  but 
there  will  in  all  probability  be  several  large  veins  lying  over  it^ 
which  descend  from  the  thyroid  body,  and  on  the  left  side  of 
the  neck  the  internal  jugular  itself  inclines  considerably  to  tha 
front  of  the  artery  towards  the  thorax.  The  wound  alio  » 
very  deep,  and  the  vessel  is  probably  rendered  relatively  deefiA  j 
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\J  the  projection  of  the  tumour.  Still,  by  keeping  the  course 
I  the  veflsel  gteadilj  in  view,  and  by  feeling  for  the  trachea 
D^nmlly  and  the  transverse  processes  of  the  vertebra?  behind, 
artery  must  be  reached.  Great  care,  however,  is  necessary 
I  Opening  the  sheath  and  cleaning  the  artery,  since  the  vessel 
can  hardly  be  brought  fairly  in  view.  The  proximity  of 
of  blood  in  the  innominate  artery  on  the  right  side 
great,  but  not  a  fatal,  objection  to  this  operation.  Porter  * 
the  right  carc^tid  successfully  vrithin  half  an  inch  of  the 
afarcation  of  the  innominate. 

The  operation  of  tying  the  common  carotid  artery  used  to  be 
N^ked  upon  as  one  of  the  most  successful  in  surgery ;  and 
iriiaps,  if  we  regard  the  important  parts  whose  circulation  is 
llerfered  with,  that  opinion  may  seem  relatively  justified  ;  but 

kjutely  the  mortality  is  now  known  to  be  very  considerable, 
tli€  pajK?f  on  the  subject  by  Dp»  Norris  above  referred  to,  the  result  of  149 
I  in  which  the  carotid  was  tied,  has  been  tabulated.  Of  these,  54  died,  or  more 
goe-third ;  an  amount  of  mortality  mueh  exceetling  that  of  any  of  the  c<vm- 
voperatioiis  of  aurgery.  Dr.  N^>^m*»  pper,  however,  includes  all  classes  of 
(itabalated  aa: — L  Operations  for  aneurisms  (Hunterian);  IL  Forwounda  ; 
In  or  preTiou*  to  extirpation  of  tumours  ;  IV,  For  cerebral  afTections ;  V.  I"or 
IKtile  tttmours  of  the  orbit,  scalp,  Sec. ;  VL  On  B ra^d or' s  method  for  aneurisms 
HioMj  cooaider  aepamtely  the  cases  in  which  the  artery  h  tied  for  the  cure 
fi  ^MttMv  by  excludicg  claa^es  II.  and  ML;  and  th«n  Dr.  Norria's  table 
Njwtbig  cm©  caae,  in  which  it  ia  doubtful  whether  the  artery  waa  really  tied) 
ua  exactly  100  caaea.  with  a  mortality  of  33.  It  seema,  therefore,  fair  to 
the  ordinary  li^ture  of  the  common  carotid  for  diseases  involves  a 
^  may  be  represented  on  an  average  by  a  mortality  of  one-third. 
',  wh«?re  the  disease  in  remote,  the  chan^^e  of  recovery  is  great^jn  In 
irton's  paper*  above  referred  to,  out  of  thirty  cases  where  the  carotid  was 
for  aneurism  in  the  orbit,  ouly  three  died. 
l*ili*a  atatistica  t  give  exactly  600  caaea — thus  dividetl  :— 

Omm,     Cured.       Bkd.  ^''■^"t*^ 

hl«eding 228        94        1?8         6 

■aeiinam 87        55  31  1 

tumoura     ..**.,     142        f  7  49  6 

eitirpationa 71         38  25  8 

If  affectiona  of  nervous  system       .         *       34        33  1         - — 

aaennsni,  on  Braador's  method  .        .      38        12  2r>  1 

600      310        259        22 
Deaths    .        .        •    4316  per  cent 

Tit.  Pilf  deducts  from  the  mortality  20  ca«es  where  death  was  due  to  other 
i  *.g.  where  the  carotid  has  been  tied  for  haemorrhage  really  due  to  wound 


•  8ap.cit 


t  LtMgenheck^B  Archie,  vol  ix,  1808^  p.  394. 
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of  the  vertebml  arten%  and  which  proved  fatal.  The  general  infeienee  as  to 
tlie  mortality  due  to  the  operatioii  is  the  same  aa  from  Norria'a  paper.  Thi 
extraordinary'  suecefra  of  the  operation  when  performed  for '  affectiona  of  the  ncr- 
vnuft  aystem*  {i.e.  for  epilepav,  headache,  and  neuralgia),  ahowa  that  in thi^aik 
other  ligatured  of  arteries,  it  is  not  ao  much  the  intrinne  danger  of  theopeiatioa 
wliich  leads  to  its  great  mortality,  aa  ita  peiforoianoe  upon  patients  already 
seriously  diseased  or  injured — though  this  doea  not,  of  course,  excuse  the  pa>- . 
fomiance  <»f  the  operation  in  such  cases. 

M.  Le  Fort's  paper  on  the  therapeutical  value  of  the  ligature  of  the'comnua 
carotid  arter\%  in  the  Gaz.  hebd.  1868,  Nos.  28,  30, 35,  does  not  contain  so  Urg«a 
number  of  cai«es  as  those  of  Dr.  IMlz,  his  total  being  435,  nor  is  it  accompanied  by 
tlie  references.  It  is  Tery  possible,  however,  that  it  may  be  free  from  the  emn 
which  (as  M.  Le  Fort  hints)  somewhat  detract  from  the  value  of  the  Geimi 
author *8  elaborate  paper.  M.  Le  Fort's  essay  is  well  worthy  of  perusal ;  and  I  en-  ' 
not  forbear  to  quote  its  conclusion,  as  being,  I  think,  justi6ed  by  our  experieaea 
of  thi^  operation:  *The  ligature  of  the  external  carotid  ought  to  be  substitatedfiv 
that  of  the  common  carotid  whenever  it  is  possible ;  and  if  the  latter  operation  ii 
a  rare  one,  it  ought  to  be  still  rarer ;  not  only  from  ita  danger,  but  also  because H 
is  inefiiracious  in  many  more  instances  than  would  be  thought,  if  judged  merely 
bv  some  fortunate  cases  which  arc  known  and  quoted  by  all  the  world.' 

Doth  carotids  have  been  tied  in  a  great  number  of  cases.  In  one  case  coir* 
the  double  ligature  was  simultaneous ;  the  patient  died  in  twenty-four  hoon  of 
coma.  The  Hinmltaneoua  ligature  should  never  be  performed  imleas  the  chuee 
should  be  afforded  of  thus  treating  a  case  of  wound,  which,  however,  is  veir  impio- 
bnble.  But  there  are  many  cases  of  successful  ligature  of  both  carotids,  with  n 
interval  of  time  between  the  two  operations.  Tables  of  these  cases  will  be  fonnd 
in  Dr.  Pilz's  work  above  referred  to  (p.  416),  and  in  Mr.  Erichaen^s  (vol  £ 
p.  07).  Tlie  gf.'neral  result  seems  to  be,  that  (excluding  Mott*s  fatal  case  of  simnl- 
tanoous  ligature)  there  have  been  20  or  28  cases,  of  which  at  least  18  (possiblT^O) 
nTovend.  Sonic  of  the  patients  who  n»covered  had  severe  cerebral  symptomi^ 
and  one  \oi*i  an  eyt>  from  disorganising  inflammation;  but  the  above  list  dion 
clenrly  the  possibility  and  even  probability  of  recovery  from  ao  formidable  m 
oiHjrative  procedure.  But  the  propriety  of  undertaking  such  treatment  may 
Well  be  quentioued.  In  many  of  the  cases  the  operations  were  performed  fortlM 
cure  of  epilepsy — a  proceeding  which  I  believe  nobody  would  now  counteniscei 
Nor  in  aneurism  by  anaA(tomosi.s  can  I  believe  that  there  is  enough  prospect  of 
cure  to  ju>tiiy  so  dangerous  a  measure.  A  few  of  the  operations  were  done&r 
liieniorrhnge — and  of  course  any  measure  which  is  necessary  to  check  hcnHn^ 
rliage  is  justifiable — but  we  can  hardly  believe  that  such  cases  will  often  ocoff. 
( )ii  the  whol«>  I  think  ligature  of  both  carotids  can  hardly  ever  be  adTittUe^ 
and  verj' rarely  justifiable. 

The  chief  causes  of  death  after  ligature  of  any  large  arteiy, 
excluding  those  afiFections  which  depend  on  previous  disease  and 
the  cuiiiplicatious  which  follow  on  any  grave  surgical  openitioiit 
are  secondary  haemorrhage  and  gangrene.  The  former  is  oom- 
paratively  rare  after  ligature  of  the  carotid,  in  conseqnenea  (t 


•  V.  Mott,  Amer.  Med.  Jotamal,  July  1847  j  2V<w.  MmL  < 
1848,  p.  107. 
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is  long  conTBe  without  branches.  StUl  it  is  not  perhaps  so  un- 
common as  is  generally  supposed,  since  among  the  fiftj-four 
Sital  cases  in  Dr.  Norris's  table,  hsemorrhage  is  noted  as  the 
Sftose  of  death  in  fifteen  of  them,  and  it  may  have  been  present 
IS  a  symptom  in  many  of  those  which  recovered. 

Gangrene  shows  Itself  principally  in  the  form  of  softening  of 
ihe  brain.  The  external  parts  of  the  head  and  neck  are  never, 
as  it  seems,  affected  with  gangrene ;  a  fact  which  is  readily 
accounted  for  by  the  free  anastomoses  and  liberal  supply  of  the 
Teasels  of  the  face  and  neck.  The  anastomoses  in  the  brain  are 
indeed  even  more  abundant ;  but  then  the  brain  appears  to  be 
more  in  want  of  a  constant  and  equable  supply,  and  to  tolerate 
badly  the  withdrawal  for  even  a  short  space  of  so  large  a 
quantity  of  blood  a«  is  brought  to  it  by  this  great  artery.  Twelve 
of  the  fifby-four  cases  in  Dr.  Norris's  table  seem  to  have  proved 
filial  from  some  symptoms  referable  to  the  brain,  which,  how- 
erer,  are  very  variously  stated ;  *  convulsions,'  '  apoplexy,'  and 
<  inflammation '  of  the  brain,  being  the  more  common  headings. 
It  may  be  allowed  us  to  doubt,  in  the  absence  of  more  exact 
information,  whether  this  ^  Inflammation'  was  not,  in  most  cases 
at  any  rate,  atrophic  softening.'^ 

Either  the  external  or  internal  carotid  may  be  tied  for  a  wound 
of  the  vessel  itself  in  the  carotid  triangle.  The  operation  does 
not  essentially  differ  from  that  on  the  common  carotid.  An 
iQCiBion  made  in  the  same  line  but  higher  up  will  lead  down 
directly  upon  the  internal  carotid.  But  the  circumstances 
which  would  justify  ligature  of  either  of  the  secondary  carotid 
arteries,  except  for  wound,  must  be  very  rare.  In  aneurism  affect- 
ing the  internal  carotid  in  the  cranium,  I  have  already  stated 
Uie  reasons  which  would  lead  me  to  prefer  the  ligature  of  the 
CM>mmon  carotid.  I  have  not  met  with  any  account  of  cases  of 
true  aneurism  of  the  branches  of  the  external  carotid,  except 
tiaumatic  aneurisms  of  the  temporal  artery,  which  are  usually 
onder  the  control  of  direct  and  indirect  pressure,  otherwise  the 
temporal  artery  itself  may  be  easily  tied  either  by  the  Hunterian 
sr  ihe  old  method.  But  cirsoid  or  anastomotic  aneurisms  of  the 
branches  of  the  external  carotid  are  not  so  uncommon,  and,  upon 
the  failure  of  other  methods,  it  might  be  thought  advisable  to 


*  See  the  dbeerratioiia  on  tide  head  in  >ned  to, 

piiOBetaeq. 
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tie  the  external  carotid  artery.  If  so,  it  would  be  perhaps  better 
to  secure  the  arteries  on  both  sides  at  the  same  operation,  as  wai 
done  successfully  by  M.  Maisonneuve  in  four  cases.  In  woondi 
of  arteries  derived  from  the  common  carotid,  occurring  in  inac- 
cessible situations,  the  common  carotid  artery  itself  has  usually 
been  tied,  and  with  frequent  success.  This  operation  has  called 
down  the  vehement  censure  of  Mr.  Guthrie  in  cases  of  wound  rf 
the  internal  carotid  from  the  fauces ;  but  the  operation  by  whid 
he  proposed  *  to  secure  the  two  ends  of  the  bleeding  internil 
carotid,  after  having  divided  and  turned  up  the  ramus  of  the 
lower  jaw,  has  not  yet  been  demonstrated  to  be  practicable  on 
the  living  body,  and  it  seems  hardly  worth  while  to  describe  an 
operation  which  will  probably  never  be  put  in  practice.f 

We  may,  however,  allow  that  every  exertion  should  be  made 
to  secure  the  bleeding  artery  itself  in  any  case,  and  that  it  is  cmly 
where  that  operation  is  plainly  impossible,  that  it  is  justifiable 
to  resort  to  so  uncertain  a  measure  as  tying  the  trunk-vessel 

In  order  to  find  the  external  carotid,  M.  Guyon,  who  hai 
written  a  special  memoir  on  the  subject,^  gives  the  following 
directions.  Make  an  incision  downwards  irom  a  little  ezteraal 
to  the  angle  of  the  jaw  to  near  the  anterior  edge  of  tlie  stenio- 
ma^toid,  from  one-third  to  half-an-inch  below  the  upper  border 
of  the  thyroid  cartilage ;  dissect  away  some  cervical  glands  and 
the  venous  branches,  connected  chiefly  with  the  facial  and 
liiijjual  vt'ins,  which  lie  over  the  artery.  The  glands  should  not 
be  torn  awa  v  or  lifted,  for  fear  of  tearing  the  veins  to  which  they 
adhere  closely,  but  freely  incised,  and  the  veins  tied  and  divided 
if  necessary.  Then  look  for  the  hypoglossal  nerve,  which  ciuesei 
the  artery  perpendicularly,  and  will  serve  as  a  guido  to  the 
vessel  lying  immediately  beneath.  There  is  usually  about  half- 
an-inch  of  the  trunk  available  for  the  purpose  of  placing  the 
ligature,  between  the  origin  of  the  superior  thyroid,  which  ii 
generally  close  to  the  bifurcation,  and  that  of  the  lingual,  fecuJ 
and  occipital  above.  The  identity  of  the  vessel  may  be  known  hj 
its  relation  to  the  hypoglossal  nerve,  the  presence  of  a  coDateial 
(the  superior  thyroid)  when  it  happens  to  come  into  view,  and  the 
fact  that  pressure  on  the  exposed  vessel  commands  the  pulee  in 


•    CommentarieSy  p.  250. 

t  The  uHual  pnictic'e  of  securing  the  common  carotid^  ia  reoonuMnded  ia  the 
essay  on  Injurtks  of  tub  Vessels,  voL  i.  p.  761. 
X  Mem,  dc  la  Soc,  de  cAir.  de  iVim,  tome  vi  1888. 
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H|K>raL     III  twenty-three  of  the  eases  mentioned  in  M. 
JPt  paper  where  this  vessel  was  tied,  none  died  from  the 
^tion,  and  none  had  secondary  haemorrhage.     In  four  of 
t  both  external  curotid  arteries  were  tied,  so  that  the  number 
itianta  was  only  nineteen.     The  twenty-fourth  case  quoted 
L  Guyon,  was  one  in  M,   Maisonneuve*s  practice,  where 
lidary  haemorrhage  took  place  after  the  separation  of  the 
tore :  the  common  and  internal  carotid  were  tied,  and  the 
[Nitbetie  nerve  was  injured.     The  patient  died. 
By  of  the  branches  of  the  external  carotifl  which  arise  in 
carotid  triangle  may  require  to  be  tied  on  account  of  a 
od;  but  no  special  directions  appear  necessary.     The  din^ 
B  of  the  particular  vessel  injured  would  be  impossible  till 
parts  had  been  exposed,  when  the  bleeding  would  be  the 
'sure  guide  to  the  mouth  of  the  artery.     But  the  lingual 
IT  may  require  ligature  on  account  of  disease  or  injury*  The 
fttion  has  now  been  frequently  performed,  either  to  check 
prawth  of  cancerous  tumours  or  to  arrest  hasmon-hage  from 
L  tumours,  or  even  from  a  wound.     In  either  case  it  might  be 
wary  to  secure  the  artery  on  both  aides.* 
iie  operation  is  thus  performed :  The  patient  being  in  the 
mbent  position,  with  the  head  drawn  over  to  the  sound  side, 
1^  smaJl  pillow  under  the  neck,  an  incision  is  made  obliquely 
liwards  and  backwards,  about   two  and  a  half  inches  in 
111,  itu  centre  being  opposite  the  end  of  the  great  cornu  of 
bjoid  bone-     The  superficial  parts  being  divided,  the  pohit 
p  mentioned  should  be  kept  in  view,  and  the  lingual  nerve 
bad*     The  artery  runs  deeper  than  the  nerve  to  gain  the 
i  surface  of  the  hyogloasus  muscle,  and  must  be  carefully 
cbed  for  in  the  cellular  tissue.     This  operation  is  more  diffi- 
ilium  the  description  woidd  seem  to  imply.     The  reason  is, 
Hb  the  parts  are  unsupported  except  by  the  loose  and  soft 
^^n  tlie  pharynx,  the  vessel  is  constantly  retreating  fix>m  the 

E,  who  must  be  careful  in  conducting  his  dissection,  f:>r 
rounding  the  pharynx.  As  the  vessel  is  tortuous,  it  is 
y  to  keep  close  upon  the  end  of  the  great  cornu  of  the 
U  bone^the  only  sure  guide  to  it.  In  the  dissection,  a 
^nein,  the  internal  jugular  or  one  of  its  bi-anches,  may  be 

W-  

Wm  Moore,  Med-Chir,  Trann,  vol,  xlv,  p*  56,  The  most  complete  mem-ip 
10  tfobyect  of  H^titure  of  tbf^  arteries  of  the  trm^iiij  with  wkich  I  fttu  ac- 
Itisd  is  hy  M*  Demarquay,  Oaz*  m^d.  de  Parisj  1807,  p.  034. 
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The  French  method,  which  M.  Demarqnaj  seems  to  have 
adopted,  is  to  make  an  incision  more  or  less  horizontal  throngh 
the  fibres  of  the  hjoglossns  muscle  at  the  apex  of  the  digas^ 
triangle,  below  the  level  of  the  ninth  nerre,  and  parallel  to  tbe 
hyoid  bone.  This  is  believed  to  be  more  certain  than  the  other 
method,  since  the  artery  sometimes  comes  off  from  the  carotid 
along  with  the  facial,  and  in  such  cases  passes  downwards  to 
gain  the  cover  of  the  hjoglossus.  Mr.  Heath  informs  me  that' 
he  tied  the  lingual  artery  in  this  manner  for  heemorrhage  itf 
cancer  of  the  tongiie  on  January  1, 1869,  and  found  no  difScnltj, 
though  the  operation  was  performed  at  night.  On  the  divisioi 
of  the  muscle,  the  artery  at  once  presented  itself. 

In  the  former  edition  of  this  work,  the  ligature  of  the  smaOar 
arteries  of  the  neck  was  passed  over  without  special  mention 
nor  indeed  is  the  subject  one  of  any  practical  importance ;  bad 
as  the  superior  and  inferior  thyroid  arteries  have  been  tied  i 
bronchocele,  though  the  operation  is  not  one  which  can  be  pb 
commended,  it  may  be  as  well  to  describe  the  method  by  whid 
they  may  be  secured.*     For  the  superior  thyroid  an  incision  i| 
to  be  made  two  inches  long,  parallel  to  the  inner  margin  of  the 
stemo-mastoid,  its  centre  corresponding  to  the  great  cornu  of  fts 
tliyroid  cartilage.     This  brings  into  view  the  omohyoid  mnsdc 
and  the  sheath  enclosing  the  jugular  vein,  and  common  carotid;] 
tlio  fibrous  lamella?  which  cover  the  artery  having  been  torn 
apart  with  a  director,  the  superior  thyroid  may  be  found  mnniiy 
downwards  between  the  vessels  and  the  thyroid  gland ;  or  if 
tlie  facial  is  the  artery  sought  for,  it  can  be  found  by  the  saiM 
incision,  the  search  being  conducted  upwards  towards  the  jaw, 
where  tlie  artery  is  found  between  the  great  vessels  and  flu 
submaxillary  gland. 

The  inferior  tliyroid  is  to  be  sought  by  an  incision  similar  to 
that  for  the  carotid  in  the  lower  part  of  the  neck.  It  is  usnaDf 
concealed  by  the  upper  part  of  the  omohyoid  muscle.  Thi 
inusclo  must  therefore  be  depressed  or  divided,  and  the  artay 
scmglit  for  between  the  trachea  or  oesophagus  and  the  trunk rf 
the  carotid.  The  recurrent  nerve  and  the  descendens  noni  wiD 
•30  endangered  in  this  operation. 


See  Mott's  Velpeau,  voL  iL  p.  227. 
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IBGIONAL   SURGERY  OF  ANEURISMS  IN  THE 
ABDOMEN  AND  LOWER   EXTREMITY. 

The  Foot  and  Leg. 

tlie  npper  extremity,  so  still  more  in  the  lower,  aneurigm 
Ij  erer  affects  the  arteries  below  the  great  hinge-joint, 
pt  as  the  rei^olt  of  accident.  Spontaneona  aneurism,  it  is 
^  is  not  unknown  in  the  leg ;  bnt  it  is  eitremely  rare.  The 
rom  of  St.  G^^orge's  Hospital  contains  a  specimen  of  aneiir- 
of  the  posterior  tibial  artery  cui'ed  by  ligature  of  the 
ml ;  and  other  scattered  examples  of  these  aneurisms  may 
Dttnd  in  pathological  collections.  These  aneurisms,  like 
in  the  fare-arm^  will  hardly  ever  be  found  originating 
kteneonsly  except  in  subjects  affected  with  extensive  disease 
'^A  and  arteries  ;  and  appropriate  position,  bandaging, 
i  ^  J  pressure  on  the  fii*8t  accessible  artery  above  the 
WIT,  will  be  the  appropriate  means  of  cin*e  for  these,  as  for 
e»  If  this  treatment  should  fail,  it  will  be  for  the  surgeon 
lonsider  whether  his  patient  has  sufficient  vital  power  to 
ire  tie  ligature  of  the  fen^oral  artery,  and  whether  the 
§fi0  IB  grave  enough  to  justify  the  risks  by  which  that 
imtian  must  be  attended. 

BMiOPe  and  proper  position  will,  in  all  probability ^  stop 
ling:  from  any  vessel  in  the  foot ;  but  it  is  possible  that  a 
imstic  aneuidsm  in  the  foot  or  near  the  ankle  may  necessitate 
ligatiire  of  one  or  other  of  the  tibial  arteries  ;  these  vessels, 
much  more  often  tied  on  account  of  wound, 
'e  of  the  anterior  ilhial  may  be  thus  performed*  If 
leqoires  to  be  tied  above  the  middle  of  the  leg,  it  will 
Tery  deeply  placed  on  the  interosseous  membrane, 
the  thick  muscidar  bellies  of  the  tibiiilis  anticus  on  the 
and  on  the  other  of  the  external  longus  digitorura 
and  extensor  proprius  poUicis  btjlow,  tightly  bound  down 
he  &Bcia  of  the  leg.  In  order  to  reach  it  on  the  living 
eet  with  any  tolerable  facility  and  in  auy  tolerable  time,  the 
fViuMular  space  must  be  hit,  and  the  vessels  exposed  without 
groping  about  among  the  muscles.  This  can  be  easily  done 
\e  defid  ffubject,  but  on  the  living  the  operation  must,  he  one 

(t  <»  a 
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of  considerable  difficulty.    An  incision,  proportioned  to  the  fill* 
ness  of  the  leg  (about  four  inches  might  be  taken  as  a  modenU 
length).,  is  to  be  made  in  the  line  joining  the  head  of  the  fiboU 
with  the  middle  point  between  the  two  malleoli.     The  skin  an^ 
8ui>erKoial  fascia  being  separated  from  the  deep  fascia,  a  wl 
line  running  down  the  latter  will  be  seen  marking  the 
muscular  space.^    Tliis  is  to  be  slit  up  to  the  same  extent  as 
original  wound,  and  the  muscles  drawn  forcibly  apart  with  broij 
retractors,  the  ankle  being  flexed  in  order  to  relax  them.    Thq 
at  the  bottom  of  the  deep  interval,  the  nerve  will  come  into  vie« 
and  below  it  the  vessels  will  be  found  inclining  to  its  inner  gidi 
Even  in  the  dead  subject  there  is  ofben  considerable  difficulty  n 
getting  a  ligature  round  the  anterior  tibial  (especially  if  th 
operator  wishes  not  to  include  the  veins,  which,  however,  in  tl| 
living  body  would  be  almost  a  matter  of  indifference) ;  andiU 
difficulty  would  be  much  increased  in  practice  by  the  fact  that  fk| 
operation  would  probably  be  undertaken  on  account  of  a  wonni 
and  that  the  neighbouring  parts  would  be  obscured  by  A 
extravasated  blood,   the   muscles  perhaps  lacerated,  and  th 
cavity  in  which  the  vessel  lies  so  deep  that  the  bleeding,  Ij 
which  alone  the  artery  could  be  recognised,  would  also  constantb 
obscure  and  hide  the  bleeding  orifice.     Hence  in  such  csael 
great  pains  should  be  taken  to  endeavour  to  restrain  the  Ueedi 
ing  by  graduated  compresses,  or  by  digital  pressure  in  the  wouni 
before  resorting  to  an  operation  which  may  fail,  and  if  it  dod 
so,  may  cost  the  patient  his  limb.f 

In  the  lower  part  of  the  leg,  where  the  muscles  have  endel 
in  their  tendons,  and  where  the  vessels  are  supported  on  the 
tibia^  there  will  be  much  less  difficulty  in  finding  the  artery;  but 
the  line  of  incision  is  the  same,  and  the  same  muscle  (tibialii 
anticus)  sei  ves  as  a  guide,  the  artery  lying  on  its  outer  side. 

The  remarks  above  made,  as  to  the  proi)riety  of  endeavouriog 
if  possible,  to  avoid  operating  on  small  arteries  so  deeply  seatoi 
as  those  of  the  upper  part  of  the  leg,  apply  to  the  posteriff 
tibial,  and  still  more  forcibly  to  the  peroneal,  which,  howenif 
has  been  successfully  tied  on  accountof  wound  by  Mr.  6aihiie;L 


*  Guthrie  recominonds  that  the  foot  be  nltemately  flexed  and 
))ring  these  inu8cle8  into  view  more  distinctly. 

t  I  am  informed  by  31  r.  Moore,  that  in  a  case  where  hf^  ^ 
the  anterior  tibial  for  a  wound,  he  fou  '•^rt 

position  of  the  ve.«>:**^l  from  tracing  b 
considerable  uvuwWto  to  \.\\fe  muac\ea 
}   On  Woundi  and  Injtine*  of  Ar 
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;  no  special  instnietions  are  needed  for  this  operation,  which 
0i8t43d  merely  of  making  a  very  long  incision  in  the  mid*lle 
\  of  the  calf  (seven  inches  in  length,  with  its  centre  at  the 
ind),  dissecting  down  towards  the  fibula^  turning  out  the 
■,  and  looking  for  the  bleeding  point ;  in  doing  which  it  was 
HBarj  to  cross  the  incision  by  one  rnnning  towards  the 
im^  BO  as  to  tm-n  down  two  little  flaps^  The  bleeding  point 
iag  been  seen,  a  sharp  hook  was  struck  into  the  tissoea 
wr  it,  and  the  whole  was  tied  up  in  two  ligatures  above  and 
mr  the  part  whence  the  bleeding  proceeded.  As  the  patient 
irered,  it  was,  of  course,  impossible  to  affirm  that  the 
^eal  was  really  the  artery  which  had  been  tied, 
'fi^aifire  of  the  posterior  fihtal  in  the  upper  part  of  its  coin's e, 
■re  it  lies  under  the  deep  fascia  which  separates  the  mass  of 
iclee  forming  the  superficial  layer  of  the  calf  from  those 
di  form  the  deeper  layer,  can  be  efiFected  in  one  of  two  ways. 
I  first  of  these  consists  in  making  an  incision  of  suitable 
[til  (say  six  inches)  along  the  posterior  edge  of  the  tibia, 
baling  divided  the  fascia,  pulling  the  gastrocnemius  away, 
ing  the  soleus  off  the  tibia  to  the  extent  t-o  which  it  is  ex- 
id^  and  thus  coming  do^vn  upon  the  deep  fascia,  which  covers 
irierj,  and  which  is  to  be  divided  with  the  iisual  precautions, 
ifder  to  search  for  the  vessel  lying  below  it.  This  way  of 
\3Xkg  the  incision,  which  is  the  old  method  of  reaching  the 

is  condemned  by  Mr*  Guthrie  aa  '  difficult,  tedious,  bloody, 
dangerous ; '  and  he  proposes  to  aubatitnte  for  it  a  vertical 

^n  along  the  middle  line  of  the  calf,  over  the  position  of 

I,  through  the  gastrocnemius  and  soleus  muscles.     Mr, 

himself  never  had  the  opportunity  of  carrying  out  tliis 

on ;  but  it  was  put  in  practice  by  Mr.  Arnott  in  a  Ciise 

he  tied  the  artery  for  a  wound,* 
that  case,  indeed,  the  position  and  dii-eetion  of  the  ex- 

wonnd  would  have  indicated  some  such  course;  but 
Arnott  has  put  on  record  his  preference  for  Mr.  Guthrie's 
bod,  and  advises  that  it  should  be  followed  if  it  should  ever 
Mne  necessary  to  tie  the  [K>sterior  tibial  on  account  of  aneur- 
\  sittiated  low  in  the  leg ;  a  necessitj^  which  does  not  seem 
lerto  to  have  occurred.  Mr,  Arnott,  however,  remarks  about 
pperation  what  is  pm^bably  even  more  applicable  to  the  old 
yBduTe*     *  It  is  not  one  which  should  be  undertaken  incon- 


•  Mtd.'Chir,  Trtm.  Tol*  xxix. 
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sideratelj.     It  requires  good  ligbt,  and  intelligent  assisfau 

Tbe  ease  which  lias  been  described  occnrred  in  the  dajtu 

and  from  what  was  then  experienced,  I  am  disposed  to  th 

that  it  would  not  have  been  successfully  performed  bj  aitifi 

light,   or   at  least  with   greatly  increased  difficulty.'*     ' 

diiiieulties  which  Mr.  Amott  experienced  were  dependent 

says,  on  the  depth  of  the  wound,  the  pain  and  cramp  on  prea 

of  the  divided  muscles,  and  the  venous  hsemorrhage  from  < 

comitant   wound   of  the  vena;  comites.     Of  these  difficol 

Mr.  Amott  rates  the  first  as  the  least,  and  the  last  the  grem 

The  second  would,  of  course,  in  the  present  day  be  avoided 

tirely  by  anaesthesia ;  but  the  third  must  always  be  anticip 

in  operations  for  wound  of  the  artery,  since  the  venas  comita 

closely  connected  to  it.     Pressure  in  the  angle  of  the  m 

from  which  the  bleeding  comes  must  be  maintained  as  muc 

l>ossible  during  the  operation  by  the  finger  of  an  asniJ 

The  trunk  of  the  femoral  or  popliteal  is  of  course  secure) 

a  tourniquet.     An  incision  is  to  be  made  six  or  seyen  in 

in  length,  down  the  middle  of  the  calf  of  the  leg,  inoln 

the  skin-wound  in  its  centre.     The  gastrocnemius  and  • 

muscles  are  to  be  freely  divided  in  the  course  of  the  wn 

and  held  aside  by  broad  retractors.     Now  the  operator  d 

search  carefully  for  the  deep  or  intermuscular  fascia,  ii 

diately  beneath  which  the  posterior  tibial  vessels  will  be  ft 

The  situation  from  which  the  bleeding  comes  will  poin1 

whether  it  is  the  tibial  or  peroneal.     If  the  latter  be  the  a 

wounded,  most  likely  a  good  part  of  the  flexor  longus  pc 

must  be  scraped  off  the  fibula  in  order  to  find  it,  or  (ai 

Guthrie  seems  to  have  done)  all  the  tissues  around  the  bltt 

point  must  be  included  in  the  ligature.     K  it  be  the  tiW 

may  bo  exposed  with  rather  less  difficulty ;  still,  it  is  a 

difficult   oponition,  as   will  be  evident  to  any  reader  of 

Aniott's  account,  altliough  in  that  case  the  wound  was 

recently  infiictod,  and  Mr.  Amott  had  able  assistance  atl 

In  cases  whert^  much  blood  has  been  infiltrated  into  th< 

obscuriuir  all  the  neighbouring  parts,  or  where  the  surge 

not  very  much  versed  in  operations,  or  has  to  trust  mainly  i 

own  hands,  it  winild  perhaps  be  the  better  course  to  ampc 

l)ut  I  may  W  oxcuseil  for  repeating  that  properly-applia 

carefully-jrraduatod  compresses,  or  the  prolonged  pressure 

finger  in  the  wound,  enlarged  if  necessary,  would  often  r 

•  Up 
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IT  operation  unnecessary.  In  a  recent  traumatic  aneur- 
probablj  one  of  the  various  methods  of  applying*  direet  or 
rect  pressure  would  succeed.  If  any  opemtion  became 
Muy,  moat  surgeons  would  prefer  to  tie  the  femoral  arteiy. 
&,  perhaps  (but  tliej  would  be  very  few),  might  treat  the 
like  a  wounded  vessel,  by  the  old  opemtion, 
the  posterior  tibial  artery  requires  a  liguture  in  the  lower 
of  the  leg,  the  opemtion  is  more  simple,  on  account  of  the 
iepth  at  which  it  lies.  An  inciEjioii  is  to  be  made,  about 
i  inches  in  length,  parallel  to  the  inner  border  of  the  tendo 
Uis,  and  the  vessel  is  to  be  soutjfht  on  the  outer  side  of  the 
mrg^  tendons  which  pass  l>ehmd  the  inner  malleoluSj  that 
e  flflixor  longns  digitorum  being  the  nearest  to  the  vessels. 
Eld  the  ankle  the  tendon  of  the  flexor  longns  poUieis  is  on 
pposite  (external)  side  of  the  artery,  but  in  orditiary  cases 
wt  come  into  view. 

jiyliffiif  artery  h^A  also  been  ti^d  on  ftcooutit  of  Bubcuianeous  rupture, 
U.  wfiilly  &»  far  aa  tbe  niaidt  of  the  case  w«nt|  sin  re  gaogreDe  «at  in  on  ilie 
lay,  followed  by  amputation  and  death  ;  but  oo  dilRcuUy  was  experienced 
operatioTi,*  which  is  thuB  described  by  the  operator  :  t  *  Mr.  Politod  made 
■ion  fii^in  seven  to  eijjht  inehes  in  le ri^ilh  along  thc^ course  of  the  popliteal 
f  and  deared  out  much  coRgulum,  aud  without  difficulty  found  the  end« 
foptiired  artery  lying  an  inch  and  a  balf  apart ;  tbe  upper  end  aeexned  to 
gjgod  by  ooaguluni,  and  was  secured  by  ligature  ;  the  lower  end  st^em^d 
pment,  and  was  fiiuiilarly  Ugaturud.  The  popliteal  vein  was  dbtmclly 
ind  appeiwd  to  be  uninjured/  J 

be  Laneet  for  August  28,  18(^R>,  will  ha  found  an  interesting  caM  in  which 
D*  Hill  tied  this  nrlory  to  check  the  growth  of  an  encephaloid  cancer  of 
Tbe  patient  survived  nearly  four  mouthSf  but  died  of  biQmorrhag« 
diaea^ed  tia^ue.  The  operation  seema  to  have  been  nnattended  with 
f^  and  being  performed  on  parta  free  from  extravasation  or  swellings  was 
ak^  witb  a  aboiter  inciaiun  tban  in  Mr.  Poland**  oaaa.    Mr.  Hill  gjvei^ 


only  twe  otber  caaea,  however,  reported  in  Mr,  Poland'a  paper, 
fkm  artery  was  aonght  for,  the  operation  proved  impracticable.     The 
■itery  baa  alao  been  tied  on  account  of  thLi  injury  in  two  cafiea,  but 
•od  d«atb  followed  in  both,    Mr.  Poland  speaki  in  terms  of  merited 

of  tbe  practice. 
'§  Moipiial  HeporU^  3rd  series,  vol,  vi. 

iining  tbe  parts  after  the  amputation,  Mr.  Poknd  found  that  the  knee- 
been  laid  open  by  an  extensive  laceration  of  the  posterior  Hgatnent*  a 
»n  which  would  probably  bwve  precluded  recovery  even  had  gangtene 
ied  ;  and  as  this  same  coinpl]ca.tion  was  present  In  three  cases  suiTes- 

litted  into  Guy*s  H^^pital  (the  lir«t  three  in  Mr,  Poknd's  collection », 

lai  ought  to  be  carefully  investiguted  during  the  opemtion  of  lying  tlio 
^  fat  rapture,  by  posting  the  finger  intfi  the  deep  partM  of  the  wi)und, 
if  Mtlier  condyle  of  tbe  femur  can  be  felt  bare^  amputation  should  be 


AlthoTigh  popliteal  anenrism  is  so  freqisently  e 

operation,  yet  operationa  for  its  cure  constitute  t 
rity  of  those  peiformed  for  aneurisin.  *  The  p 
is  so  frequently  diseased,  because  it  is  liable  to 
flexion  and  (though  to  a  much  less  degree)  in  fo 
of  the  joint ;  f  aiso  because  it  is  the  end  of  a  lai^ 
alternately  forwards  and  backwards,  which  divide 
much  smaller  bnmches,  and  is  supported  only^ 
branches  phinge  at  once  among  muscles,  I 

The  symptoms  of  popliteal  aneurism  are  nsnall 
teristic.J  The  attentioir  of  the  patient  is  calli 
by  the  tumour  or  by  pain  and  atifi&iess  of  the 
pulsation — very  commonly  the  latter;  and  o^ 
part  the  surgeon  is  left  in  no  doubt  of  the  naW 
plaint.  Tlie  aneurismal  bruit  is  usually  distinct 
are  sometimes  met  with  in  which  it  is  absent, 
the  pulsation  differs  somewhat  according  as  tl 
growing  towards  or  away  from  the  joint;  that  ii 
it  is  situated  on  the  front  or  the  back  of  the  Tee 
usual  position  appears  to  be  at  the  back  of  the 
the  skin  of  the  ham ;  and  then  the  pulsation  : 
equable  heaving  and  expansive  character.  Bat  w 
ism  is  growing  towards  the  jointj  and  the  artt 
raised  upon  its  posterior  surface  towards  the  s 
tion  feels  much  more  thrilling,  and  a  distinct  1 
pulsation  often  marks  the  course  of  the  vessel, 
of  the  aneurism  also  materially  influences  the 
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ions  inTolving  the  joint,  A  large  ttimoiir  rapidly 
'  on  to  the  posterior  ligament  of  the  knee,  must  cause 
rable  irritation  in  tl\e  joint ;  and  synovial  intlainmation 
is  cause  is  a  freqnent  aceompaniment  of  popliteal  aneiir- 
itill  fhii:lier,  the  resistance  to  the  gfrowth  of  the  sac 
I  by  such  firm  structures  as  the  bones  and  ligaments 
joint  soon  leads  to  ulceration,  so  that  such  aneurisms 
)Ie  to  burst  into  the  knee-joint ;  the  sjm|)toms  and  in- 
IB  of  which  event  have  been  pointed  out  on  pp.  427,  483. 

Fig,  107, 


^iUtX  aneuriiin.    The  sectioo  runs  perpwMidicuIiirlj  through  the  arteiy 
obr  iRiu'lu  th<*  course  of  the  lower  part  ol  the  resiel.   (Mtueunj  Koyal 
rSurgeona,  No.  1703.) 

of  the  artery  affected  varies;  but  the   anenrism 

Bsetit^  in  the  middle  of  the  popliteal  space,  and  bulges 

either  hamstring.     On  dissection,  the  opening  in  the 

aogt  commonly  fomid  near  its  lower  end, 

linary  relations  of  popliteal  aneurism  are  well  shown 

iration  by  John  Hunter  in  the  Museum  of  the  Royal 

Surgeons,  of  which  the  annexed  figure  is  a  copy* 

L — The  treatment  of  popliteal  aneurism  is  usually 

since  such  tnmotirs  paHake   of  the  nature  of  the 

of  traumatic  anenrismj  and  often  occui*  in  com- 
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parativelj  healthy  persons.     Besides,  there  is  a  long  tract  of  j 
artery  above  the  tumour  in  the  most  fiEtyoiirable  position  for 
compression,  and  the  anastomotic  branches  come  off  in  toler- 
able profusion  just  above  the  tumour,  and  enlarge  readily. 

Before  other  severer  measures  are  tried,  genuflexion  ought 
undoubtedly  to  be  attempted.  If  bending  the  knee  to  its  M 
extent  stops  the  pulsation  in  the  tumour,  the  best  hopes  mtj ; 
be  entertained  of  its  success.  The  kind  of  aneurism  nuMti 
adapted  for  it  appears  to  be  that  which  is  situated  on  the  bfldcj 
of  the  artery,  and  has  not  yet  got  very  near  the  skin.  In  & 
tumour  which  appears  on  the  point  of  bursting,  it  would  be 
imprudent  to  insist  on  its  trial ;  nor  would  it  be  likely  to  suc- 
ceed if  the  pulsation  were  unaffected,  or  even  (which  seenn 
theoretically  possible)  increased.  Pressure,  instrumental  or 
digital,  on  the  femoral  artery  may  succeed  when  flexion  &ilfl, 
or  a  combination  of  the  two  may  appear  more  efficacious,  and 
is  easily  arranged.  In  applying  pressure,  it  is  important  to 
remember  that  the  artery  changes  its  relation  to  the  bone  in 
its  course  down  the  thigh,  and  that  in  order  to  command  tiie 
circulation  with  the  least  possible  force,  the  pad  ought  to  be 
directed  towards  the  femur.  The  method  of  applying  pressure 
in  this  situation  has  been  discussed  above. 

If  under  the  use  of  pressui-e  the  tumour  is  making  visible 
progress,  the  femoral  artery  must  be  tied ;  *  and  this  becomes 
still  more  necessary  if  the  sac  have  burst ;  since,  if  the  opera- 
tion be  delayed,  the  occurrence  of  gangrene  vnll  probably  neces- 
sitate amputation. 

Amputation  also  becomes  necessary  on  the  failure  of  the 
ligature,  except  in  some  rare  cases  of  recurrent  aneurism,  when 
the  femoral  can  be  tied  in  Hunter's  canal  (see  supr.  pp.  480, 481). 

Ligature  of  the  femoral  artery. — The  femoral  artery  maybe 
tied  at  three  parts  of  its  course :  (1)  above  the  origin  of  the 
profunda ;  (2)  at  the  apex  or  lowest  point  of  Scarpa's  triajigle; 
(3)  in  the  canal  formed  by  the  tendinous  fibres  which  connect 
the  adductor  magnus  with  the  vastus  intemus.  Of  these,  the 
last  proceeding,  that  originated  by  Hunter,  is  now  disnaed, 
unless  for  exceptional  cases  of  recurring  aneurism,  such  as  Sir  ;• 
A.  Cooper's,  above  quoted ;  and  the  second  is  the  one  generaUr 
employed  in  popliteal  aneurism ;  the  first  being  reserved  by 


A.  case  cured  by  acupressure  is  referred  to  on  p.  486. 


\ 
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most  surgeons  for  certain  cases  of  aneurism  in  the  thigh,  and 
u  a  preliminary  to  some  operations. 

The  great  advantage  of  Scarpa's  operation,  for  securing  the 
irteij  just  as  it  is  being  crossed  bj  the  sartorius  muscle,  is 
Hiat  the  vessel  is  exposed  at  a  point  where  it  is  superficial,  and 
llierefore  easily  found ;  while  at  the  same  time  it  is  far  from 
ilie  origin  of  any  large  branch.  The  operation  in  a  natural 
condition  of  parts  and  a  patient  not  very  stout  is  usually  easy. 
If  the  outline  of  the  sartorius  muscle  is  plainly  perceptible, 
this  will  perhaps  be  the  easiest  and  surest  guide.  Otherwise  a 
line  drawn  from  the  centre  of  the  fold  of  the  groin  to  touch  the 
inner  border  of  the  patella  when  the  foot  is  a  little  abducted, 
will  mark  the  course  of  the  vessel.  An  incision  three  or  four 
inches  long  having  been  made  in  this  direction  through  the 
;  Aid,  and  subcutaneous  tissue  (in  which  it  will  be  well  to  avoid 
any  large  branch  of  the  saphena  vein),  the  fascia  lata  will  be 
;  leoognised,  and  should  be  divided  on  a  director  to  the  whole 
I  eitent  of  the  wound.  This  should  expose  the  inner  edge  of 
»  the  sartorius,  which  must  otherwise  be  sought  for  by  dividing 
ihe  cellular  tissue  carefully  without  going  deeper  into  the 
■  womid ;  and  when  the  muscle  is  recognised,  but  not  before,  the 
iheath  of  the  vessel  is  to  be  sought.  It  is  generally  foimd  at 
once,  by  drawing  the  muscle  slightly  outwards,  and  the  pulsa- 
tion is  felt.  A  nerve  is  usually  seen  in  front  of  the  artery,  and 
vrast  be  excluded  from  the  ligature.  This  may  be  either  the 
mtemal  saphenous  nerve  or  a  smaller  branch  of  the  anterior 
crural.*  A  small  opening  is  to  be  made  in  the  sheath,  and 
enlarged  to  such  an  extent  that  the  artery  is  fairly  exposed ; 
and  then  the  vessel  should  be  so  far  cleaned  as  to  allow  the 
aneurism-needle  to  be  passed  round  it  without  material  re- 
sistance. The  great  danger  at  this  step  of  the  operation  is 
lest  the  vein  should  be  injured,  or  should  be  included  in  the 
ligature.  To  avoid  the  first  mistake,  great  gentleness  is  re- 
quired in  cleaning  the  artery  and  in  passing  the  needle  round 
it;  while  the  second  seems  impossible  if  the  vessel  have  been 


*  A  small  nerve  is  often  seen  on  the  front  of  the  sheath,  but  the  saphenous 
serre  itself  does  not  come  into  connection  with  the  artery  so  high  up  as  the 
usual  seat  of  operation.  Where  it  is  in  relation  with  the  sheath,  it  lies  rather 
external  to  the  position  of  the  artery,  firmly  bound  down  by  a  separate  layer  of 
htMf  which  appears  to  form  a  p<jrtion  of  the  sheath.  Hence,  if  the  sheath  in 
opened  only  by  a  small  puncture  over  the  inner  part  of  the  vessel,  the  nerve 
will  not  come  into  sight 
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once  fairly  and  cleanly  exposed.  The  position  of  the  vein  miut 
be  accurately  remembered ;  it  lies  almost  directly  behind  the  \ 
artery,  inclining  ])erhaps  a  little  to  its  inner  side.  Hence  we  i 
are  usnally  recommended  to  pass  the  needle  from  within  out- 1 
wards.  Tliis  being  so,  if  the  front  of  the  artery  have  been  onee 
cleanly  denuded,  and  the  point  of  the  needle  have  been  faiily 
applied  to  it,  it  seems  impossible  that  the  needle  can  be  throat 
to  the  deeper  side  of  the  vein,  without  an  amount  of  violenee 
which  is  never  used  on  the  living  subject ;  nor  can  the  needk 
even  perforate  the  septum  which  separates  the  artery  from  the 
vein,  so  as  to  wound  the  latter,  without  more  force  than  ii 
justifiable.  If  the  occurrence  of  venous  hcemorrhage  shom 
that  the  vein  has  been  punctured,*  the  bleeding  ought  to  be 
commanded  by  pressure,  which  is  not  difficult,  and  the  operator 
must  make  up  his  mind  either  to  abandon  the  operation  for  the 
time,  and  seek  the  vessel  at  a  higher  part  of  its  course  after  a 
few  days,  or  (which  is  perhaps  the  preferable  course)  to  enlarge 
the  incision  upwards,  and  tie  the  artery  with  more  care,  abort 
an  inch  above  the  spot  originally  selected.  The  ligature  shouU 
on  no  account  be  tightened  in  the  part  where  the  needle  hil 
first  wounded  the  vein,  since  in  this  way  the  thread  would  be 
left  in  the  vein  to  act  as  a  seton,  and  phlebitis  could  hardly  fid 
to  ensue,  and  would  most  likely  prove  fatal  If  the  needle 
have  glided  round  the  vessel  without  any  such  accident,  the 
next  step  is  to  determine  that  the  tissue  embraced  by  it  ii 
really  the  ai'tery,  and  nothing  else.  This  is  easily  ascertained 
by  pressing  lightly  on  the  tissues  raised  by  the  needle,  and 
examining  the  part  with  the  finger.  The  pulsation  of  the 
vessel  will  be  felt ;  on  making  pressure,  the  beating  of  the 
aneurism  will  cease  at  once ;  while,  if  any  doubt  exists  on  that 
point,  the  absence  of  congestion  shows  that  the  vein  is  not  in- 
cluded. Nothing  then  remains  to  be  done  except  to  tie  the 
ligature  firmly,  and  close  the  external  wound  with  strapping  or 
sutures. 

In  a  case  of  ligature  of  the  femoral  artery  which  is  to  do 
well,  the  warmth  of  the  foot,  which  is  maintained  by  wrapping 
the  limb  in  cotton  wool,  remains  slightly  above  that  of  iti 
fellow  for  a  few  days ;  the  patient  lying  quiet  does  not  notice 

*  Slight  arterial  hflemorrhage  is  sometimes  observed  as  the  needle  ii  peMd 
round  the  artery,  and  stt^ps  when  the  ligature  is  tightened.  It  prooeedi^  in  il 
probability,  from  the  wound  of  a  minute  branch  near  its  origin  from  Ae 
vessel. 
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the  numbness  and  partial  paralysis  which  would  no  doubt 
manifest  themselves  if  he  tried  to  move  about ;  sensation  is 
perfect ;  the  ligature  may  be  expected  to  fall  any  day  after  the 
first  week.* 

The  chief  danger  after  the  operation  is  from  gangrene.  In 
Dr.  Norris's  statistics,  t  of  204  operations  (for  all  causes),  fifty 
died.  Out  of  these  fifty,  the  cause  of  death  is  not  stated  in 
fcur;  and  of  the  remaining  forty-six,  twenty-three,  exactly 
one-half,  died  from  gangrene,  while  heemorrhage  proved  fatal 
in  eight  cases  only  ;  five  of  the  remaining  deaths  are  attributed 
to  phlebitis,  one  to  sloughing  of  the  sac,  and  the  rest  to  acci- 
dental causes  common  to  all  operations — tetanus,  fever,  hectic?, 
pjsmia,  &c. 

Heemorrhage,  however,  occurred  in  numerous  cases  in  which 

it  did  not  prove  fatal,  having  been  arrested  by  pressure.     In 

Older  to  apply  pressure  effectually  to  the  femoral  artery  when 

Keondary  hsemorrhage  takes  place,  a  graduated  compress  should 

le  fixed  very  carefully  on  the  wound  by  means  of  a  presse- 

artere,  or  the  bleeding  point  should  be  commanded  by  the 

ingers  of  a  relay  of  well-instructed  assistants.     Should  these 

means  fail  to  arrest  the  bleeding,  the  external  iliac  artery  must 

le  tied,  or  the  limb  amputated,  unless  the  surgeon  choose  to 

cot  into  the  wound,  and  tie  up  again  the  bleeding  portion  of 

the  vessel.     Mr.  Erichsen  declares  himself  in  favour  of  the 

latter  mode  of  treatment.     The  first  is  the  course  most  usually 

{krescribed  in  our  surgical  works ;  but  it  has  always  (according 

to  Mr.  Erichsen)  been  followed  by  gangrene.     The  ligature  of 

the  bleeding  portion  of  the  artery  is  an  operation  which  must 

always  be  difficult,  and  which  may  prove  impi'acticable ;  yet  it 

should  be  attempted  when  the  parts  are  not  extremely  swollen, 

and  other  circumstances  are  favourable. 

In  a  csae  where  Mr.  Pollock  had  tied  the  femoral  artery,  at  St.  Georjro's 
Hospital^  secondary  hacmorrhajro  camo  on,  apparently  from  the  upper  end  of  ihc 
tied  artery,  on  the  eleventh  day — the  ligatme  not  having  separateil,  though  it  was 
quite  loose.  In  the  absence  of  Mr.  Pollock  from  London,  I  was  sent  for,  and  <  n 
oonsultution  with  my  colleagues,  determined  to  attempt  to  secure  the  vessel,  and 


•  The  earliest  period  at  which  the  separation  of  the  ligature  has  been  nott'd 
in  a  successful  case,  free  from  hicmorrhnge,  appears  to  be  the  eighth  duy ;  but 
it  rarely  comes  away  before  the  eleventh.  In  one  case  it  came  away  on  the 
iixth  day,  bat  hemorrhage  occurred.  In  01  cases  out  of  137  it  aepamted  before 
tlie  twentieth  dayj  but  it  has  been  known  to  remain  on  **»•  •••^l  ud  to  tho 
■xtieth  day. 
t  Am.  Joum.  MmL  Se.  Oct  1840,  a  0.  vol.  zviii.  p.  f 


nsemorrnage,  mere  seems  iirtie  aouot  tnat  ampi 
safest  measure  for  the  patient^  though  it  is  one 
surgeon  would  willingly  resort. 

A  slight  amount  of  gangrene  is  not  always  inc< 
the  preservation  of  the  limb  ;  while  of  the  cases  o 
sive  gangrene,  many  are  saved  by  secondary  amj 
cases  of  successful  amputation  are  recorded  in  No 

Porta's  statistics  give  SDmewhere  about  the  sai 
as  those  of  Norris.  It  may  be  said,  however,  tha 
tics  give  an  unfair  view  of  the  mortality,  since 
operations  were  performed  by  the  older  surgeons 
and  unscientific  principles;  or  that  successful  i 
the  femoral  artery  are  so  common  that  they  are  n 
worth  publication.  But  no  such  objections  can  li 
statistics  collected  by  Mr.  Hutchinson  t  of  the  cai 
of  this  artery  in  metropolitan  hospitals.  Out  < 
sixteen  have  died,  or,  in  round  numbers,  on< 
Bryant's  tables  of  amputation  of  the  thigh  at  G 
for  all  causes,  J  with  which  those  collected  by  the  ; 
from  St.  George's  Hospital  §  agree  in  all  essentia 
give  a  mortality  considerably  under  one-third.  So 
of  the  femoral  artery  seems  to  have  proved  ino 
amputation  of  the  thigh  in  the  practice  of  Lon 

•  It  would  be  wrong  to  quit  the  subject  of  the  mortality 
tlift  femoral  artery,  without  noticing  the  fact  that  Mr.  Sym 
twenty-three  times  in  succession  without  any  unfavourable 
cM'M  of  Suracrv.  1866.  n.  91)V     Still,  in  urcinir  this  remarkflbb 
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mi 


mg  the  last  few  jears,  taking  all  cases  of  each  operation 

acriuiinately. 

'  it  be  necessary  to  tie  the  artery  in  Hunter's  caisal,  which^ 

rerer,  caxi  only  be  the  case  either  for  wound  or  aft^r  the 
of  the  common  operation^  the  same  line  of  incision  will 

fiiade*  but  lower  down ;  and  it  will  be  necessary  to  divide 
muscles  freely.  Hence  the  operation  is  more  protract^ed 
bloody,  but  no  important  parts  are  endangered  in  either, 
principal  risk  is  of  wounding  the  vein,  or  of  including  it 
saphenous  nerve  In  the  ligature* 

FEMOHAn  Aneueism. 

pontaneous  femoral  aneurism  is  regarded,  with  reason,  as  a 
serious  affection  than  popliteal^  since  the  latter  often 
persons  whose  vascular  system  is  in  all  other  respects 
while  the  former  gives  much  reason  to  suspect  a  gene- 
f  atheromatous  condition  of  the  vessels,  in  which  case  the 
ice  of  organic  disease  of  the  hearty  or  of  interaal  aneiu*- 
,  is  exceedingly  probable*  Every  such  case,  therefore,  should 
cairefuUy  examined  with  reference  to  these  points  before  the 
kttnent  is  fixed.  The  diagnosis  of  an  aneurism  in  the  thigh 
hardly  be  attended  with  diificulty.  Some  doubt  might  exist 
i>  the  vessel  upon  which  it  was  seated,  whether  the  super- 
I  or  deep  femoral ;  but  the  doubt  wo\dd  not  have  much  effect 
1  treatment.  In  traumatic  cases,  the  diagnosis  between 
pie  and  arterio- venous  aneurism  should  be  attended  to ;  but 
ugh  has  been  already  said  upon  that  point;  what  follows 
refer  entirely  to  the  treatment  of  common  aneurism  in  the 
^  Keat,  without  any  special  treatment,  has  been  known 
ead  to  the  spontaneous  cure  of  a  fum^ral  aneurism  j^  but 
ircmld  not  be  good  pi-actice  to  delay  the  commencement  of 
active  treatment  beyond  the  day  or  two  which  is  usually 
•ed  in  order  to  familiarise  the  patient's  mind  and  body 
biB  novel  circumstances,  unless  the  tumour  were  visibly 
letatng^  in  size.  In  all  cases  in  which  the  sac  has  not  burst, 
ptession  of  the  femoral  in  the  groin  ought  to  be  tried,  and 
lunially  succeed,  especially  if  there  is  opportunity  for  the 
fill  application  of  digitjil  compression.  Kor  if  the  sac  has 
t  is  the  ca^e  by  any  means  desperate.     A  careful  examina- 
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tion  will  show  whether  pressure  with  the  finger  controls  the 
further  projjress  of  the  extravasation ;  if  it  does,  compregrioi 
of  the  femoral  may  be  tried  for  a  day  or  two,  the  case  being; 
however,  very  carefully  watched.  On  the  failure  of  pressme, 
recourse  is  to  be  had  to  the  Hunterian  operation,  *  which  cu 
generally  be  effected  below  the  groin,  in  the  first  part  of  the 
arter)';  but  in  eases  where  the  tumour  extends  higher  Tip,tl»^ 
ligature  must  be  placed  on  the  external  iliac.  The  former 
operation  will  be  described  here,  the  other  being  appended  to 
the  section  on  Inguinal  Aneurism. 

Liijatnre  of  the  common  femoral  artery  is  an  operation  whidi 
is  not  generally  regarded  with  much  favour,  and  which  ii^ 
therefore,  little  practised  for  the  cure  of  aneurism,  inasmuch « 
the  operator  generally  prefers  to  tie  the  external  iliac.  The 
reason  of  the  supposed  danger  of  the  ligature  of  the  arteiy 
in  this  situation  is,  the  proximity  of  the  ligature  to  huge 
branches.  The  epigastric  and  circumflex  iliac  on  the  one  side^ 
must  come  off  near  the  ligature  if  it  is  placed  close  to  the  M 
of  the  groin ;  and  the  profunda  on  the  other,  if  it  is  placed 
lower  down.  The  neighbourhood  of  these  large  branches  would 
certainly  appear  likely  a  priori  to  lead  to  secondary  hsem(X^ 
rhage ;  but  some  doubt  is  thrown  upon  this  theoretical  con- 
clusion by  the  experience  of  the  elder  and  younger  Porter,  tlie 
latter  of  whom  reports  three  cases  fully,  and  alludes  to  tio 
others,  in  which  the  operation  was  performed  by  himself  ud 
his  father,  all  of  which  were  successful.t  Dr.  Macnamara  of 
Dublin,  in  a  paper  published  in  the  British  Medical  Joumal, 
October  5,  1S(37,  refers  to  eight  cases ;  all  but  two  being  sac- 
cessful.  In  one  of  the  unsuccessful  cases  (Mr.  Butcher's)  tiie 
patient  died  from  hemorrhage,  which  had  occurred  previow 
to  the  operation ;  in  the  other  (Mr.  CoUis's)  there  was  a  higl 
division  of  the  femoral ;  the  ligature  had  really  been  placed 
below  the  bifurcation  {i.e.  it  was  not  a  case  of  ligature  of  the 
common  femoral  at  all)  :  the  patient  died  of  secondary  h£eII)0^ 
rhage.  t  To  these  cases  must  be  added  one  under  Dr.  Gregson'* 
care,§  in  which  the  artery  was  much  diseased.  Secondary  h£emo^ 

•  This  is  the  ordinary  rule ;  but  in  cases  where  there  is  not  much  ecchy- 
mo^is,  and  in  some  in  which  the  diagnosis  is  obscure,  the  old  operation  may  b« 
pcrtornn^d  successfully  (see  the  ca.«e8  referred  to  on  pp.  4o7,  458). 

t  Dublin  Quarterhj  Journ.  of  Med.  Sc.  Nov.  1800. 

I  Xcw  St/(L  iVoc.  hunnial  lii'tro:*pect,  1807-8,  p.  208. 
Mi'fi  IWsn  ami  Circukr,  Sv>^t.  '2, 1808. 
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^Be  took  place  j  the  external  iliac  artery  was  tied,  but  this 

PTliot  control  the  bleeding  ;  gangrene  ensued,  and  the  patient 

*     But  this  operation  has  not  as  jet  been  performed  snfii- 

itlj  often  to  allow  of  our  pronouncing  a  confident  judgment ; 

id  it  must  be  left  to  the  discretion  of  the  operat-or  to  select 

e  proceeding  which  he  miiy  think  best  calculated  to  save  his 

itieKit*8  life.     The  ligature  of  the  common  femoral  is  certainly 

fiu-  more  easy  and  a  less  formidable  operation  primiirily  than 

t  of  the  iliac.     The  artery  can   usually  be  felt  pulsating ; 

I  nothing  is  necessary  except  to  di\dde  the  soft  parts  over  it 

fiilly  with  a  moderate  incision,  so  as  t4>  apply  the  ligature 

rhich  should  be  carried  from  within  outwards)  without  any 

lure  of  the  vein  or  other  parts.   The  incision  may  be  either 

ittidinal  or  transverse,  and  surgeons  who  have  performed 

operation  differ  as  to  the  relative  advantages  of  the  two 

eisions.     The  crural  branch  of  the  genito-crural  or  a  small 

^^kh  of  the  anterior  crural  nerve  may  be  found  running  down 

HSbtit  of  the  vessel,  but  can  be  easily  avoided, 

Aoother  objection  to  which  the  ligature  of  the  common 
nor&l  is  exposed  is  the  liability  to  gangrene,  in  consequence 
^  tlie  Tessel  being  blocked  up  aljove  the  origin  of  both  of  the 
leat  nutrient  arteries  of  the  limb.  The  superficial  femoral, 
liich  nourishes  the  lower  part  of  the  limb,  is  comparatively 
[jT  reinforced  after  the  ligature  by  its  free  anastouiusis  with 
proAinda  artery ;  but  when  both  these  channels  are  blocked 
the  consequent  strain  upon  the  eollatei*al  circulation  is 
Deh  increased ;  and,  for  my  own  part,  I  must  express  my 
peided  preference  for  the  ordinary  D|:^enition  whenever  there 
m  choice  between  the  two*  Yet,  if  the  aneurism  were  seated 
tlie  thigh  and  the  ordinary  operation  were  impracticable,  I 
prefer  the  Ugature  of  the  common  femoral  to  that  of  the 
Eii^mal  iliac.f 


•  Hr,  Ericbs^n  nseerts  (op,  dt,  toI  ii.  p,  110),  that  out  of  twelve  rases  in 
kieh  the  fetuoral  Las  been  tied,  only  three  have  succeeded,  the  others  ba\  lug 
to  cooaeq^oeace  of  seoomlarj  haemorrhage ;  ani!  thinks  that  the  operation 
4  be  bamahed  from  surgical  pn*.rtice.  But  Mr.  EriL-hften  huj  ohvtourtly 
ffrionkcd  the  rt*corded  experieuce  of  the  Iri»h  eiirg^eoos. 
t  In  the  year  1868  a  patient  waa  under  mj  care  in  St,  Georgre*s  Hoapita], 
wiioiD  Mr,  Smyly  of  Duhlin  had  tied  the  common  femoral  artery  for  the 
W9  of  popliiefti  luieurism  in  the  ^lin.  The  operation  had  been  perfectly 
'ul  a«  far  at  the  cnre  of  the  rmeurisnD  went ;  in  fact,  the  lfttt*?r  wtis  or> 
perreptible*  But  the  patient  had  lost  the  secoiid  and  third  toes  from 
rOU  III.  H  B 
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In  Noma's  table,  above  referred  to,  the  femoral  artery  wa 
tied  twenty-seven  times  for  aneurism  in  tlie  thigh,  witb 
five  deaths ;  a  smaller  proportion  than  that  of  ligature  of 
femoral  firom  all  causes.     Unfortunately,  it  is  not  told  m  ia 
how  many  of  these  cases  the  artery  was  erposed  n^        '^ 
origin  of  the  profunda ;  which  must,  I  presume,  hav* 
case  in  some  if  not  in  most  of  them.     The   omission  in  m 
careful  a  compilation  is  doubtless  due  to  the  inadequacy  of  thl 
ori^nal  notes.     In  Porta's  table,  eight  are  said  to  ha?e  dU 
out  of  sixteen  ;  but  no  details  are  given* 

Inouinal  Aneurisk, 

PoIflAting  tumours  are  always  to  be  viewed  with  some  eni 
picion  when  they  lie  in  close  proximity  to  any  bone  pc 
a  copious  diploe.  Hence  such  affections  about  any  part  of  fl 
pelvis  should  always  be  very  carefully  examined  before  thej 
pronoun ced  aneurism  al.  The  records  of  surgery  abound  inia 
stances  of  tumours  in  the  gluteal  and  abdominal  regions  hftni 
been  pronounced  to  be  aneurism  of  the  large  arteries  of  thd 
parts,  when  they  were  really  pulsating  cancers  of  the  bant 
and  many  of  the  cases  reported  by  the  older  surgeons  wereb 
viously  of  this  nature,  though  the  mistake  was  never  discovert 
and  they  stand  amongst  the  list  of  aneurisms.  Such  a  mistal 
is  less  likely  to  occur  in  the  groin,  than  about  other  parts  i 
the  pelvis  ;  but  the  surgeon  should  be  on  his  guard  here  all 
A  comparison  of  the  pulse  in  the  chief  arteries  of  the  two  lim 
will  be  of  great  service,  Bince  it  is  usually  altered  in  aneuria 
and  not  in  the  pulsatile  tumour ;  and  the  other  points  of  t 
diagnosis  between  aneurism  and  pulsatile  tumour  shotild  1 
carefiilly  examined.     (See  p.  4.j1.) 

The  diagnosis  having  been  made,  the  question  will  ocd 
whether  the  case  is  a  fit  one  for  compression,  or  whether  d 
Hunterian  operation  most  be  poi*furmed.  Compression  on  tl 
external  iliac,  in  persons  not  very  fat,  can  be  easily  appHed  I 
the  finger ;  and  numerous  instances  of  the  sucoe.8S  of  tligil 


•rangreaei  ^  ^^^  ^  aume  of  the  flkin  nt   tlie  inner  aiije  of  the  foot ;  and 
tic-atrix  had  ever  since  bt'en  sn  iinHOund  that  it  broke  down  into  a  torpid 
(111  any  slifzht  cause.     Thin  hnd  been  a  source  of  i^on^tant  miser?  and  1< 
activity  to  him  ever  mdc**  tlie  operatioti.     I  sliould,  how«?ver,  add  timt  tberel 
been  some  ulceration  of  this  foot  and  l«g  before  the  femoral  waa  tied. 
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tin  this  region  are  recorded.     In  the  face  of  such  facta, 
on  would  be  doing  his  duty  who  exposed  his  patient  to 
eat  risks  of  an  operation  on  the  external  iliac  ari^rj, 

^i  well- considered  and  persevering  attempt  to  cure  the 
y  pressnre,  whether  digital  or  instrumentaL     In  these 
IBIS  complete   pressure,   both   proximal    and   distal,  by 

Ef  a  tourniquet  applied  to  the  artery  above  and  another 
e  tumour,  has  been  found  extremely  successful.  The 
hould  he  confined  to  bed  for  a  few  days^  while  the  instru- 
are  being  got  ready — for  it  is  necessary  to  see  that  the 
issors  fit  very  accurately — and  during  this  interval  the 
ly  be  prepared  by  the  application  of  digital  pressure  for  the 
erious  endeavour  to  cure  the  disease.  Then  chloroform 
administered,  and  the  patient  should  be  kept  under  its 
for  the  necessary  length  of  time,  %vhilst  all  circulation 
led  in  the  sac  by  pressure  on  the  external  or  if  necessary 
aan  iliac  above  and  on  the  femoral  below, 

noe  of  cure  af  Lnguiual  aoeuridm  by  tbifl  means  is  recorded  by  Dr. 
jr,*  in  which  the  pressure  was  applied  oo  the  firet  occasic»n  for  aeven^ 

t second  for  twelve  hnurs ;  and  ingt&oces  of  cure  by  louj^-ioiitinued 
I  between  the  heart  and  the  aneurism  only  by  Mr,  P^ck^t  Mr. 
,J  Mr.  Hilton, §  and  others.  In  the  la^t  fiiimed  caae,  there  waa  also 
I  aoeuriem,  which  w*»9  siitiult«net>ii;*ly  cured.  I  am  iuformed,  however, 
ilik  last  case  the  cure  wils  not  perniaiiimt  in  the  popliteal  aneurism^  tmd 
ft  wsft  afterwarda  amputated  in  the  country. 


I  possible^  als-*o,  that  direct  pressure  upon  the  tumour  may 
in  the  cure,  as  it  seems  to  have  done  in  Mr.  Luke^s  case, 
ferred  to;  but  this  should  be  used  very  cautiously,  if 
ace  sloughing  of  the  coverings  of  the  tumour  would 
ioualy  complicate  the  case. 

re  of  the  ej:ierna!  tliae  arten/, — The  operation  for  securing 

iliac  artery  is  usually  regarded  as  a  very  successful 

:  relatively  to  the  other  operations  on  large  trunk  vessels, 

80  considered ;  but  the   mortality  is   still  very  great, 

published  cases  taken  indiseriininately,  forty- seven  died; 

ity  exceeding  that  of  amputation  of  the  thigh. 

oration  is   performed  by  making  a  sufficient  incision 

parietes  of  the  lower  part  of  the  abdomen,  the 

ion  of  which  is  not  a  matter  of  very  great  conse- 


i  Jf/yf.  Prm,  l^f  fiTch  29,  1865, 
pr,  October  2%  1807. 
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quence,  but  which  is  usually  drawn  from  a  little  above  the 
centre  of  Poupart's  ligament  outwards  (so  as  to  avoid  the 
direction  of  the  epigastric  artery)  to  a  little  internal  to  the 
anterior  superior  spine,  from  which  point  it  may  be  curved 
inwards,  as  far  as  may  be  thought  necessary,  towards  the 
umbilicus  ;  or  it  may  lie  directly  over  the  course  of  the  artery.  p= 
The  muscles  are  to  be  divided  to  the  same  extent,  care  being 
taken  in  dividing  the  lowest  strata,  until  the  transversalis  fJELScii 
is  reached.  This  structure  can  generally  be  recognised  imme* 
diately  beneath  the  muscles,  and  should  be  divided  in  the  iliac 
fossa,  not  far  from  the  anterior  superior  spine,  upon  a  director, 
after  a  hole  has  been  cautiously  made  in  it^  The  operator  will 
now  find  a  cellular  interval  lying  above  the  peritonceum ;  and  |= 
that  membrane,  with  the  intestines,  should  be  gently  and  giv 
dually  pushed  over  towards  the  middle  line,  until  the  vessels  m 
seen  or  felt.  The  vein,  it  should  be  remembered,  lies  intemil 
to  the  artery ;  and  the  genito-crural  nerve,  or  lower  down  iii 
genital  branch,  lies  on  the  anterior  surface  of  the  vessel  Tie 
ligature,  must,  therefore,  be  passed  from  within  outwards ;  foi 
if  the  nerve  have  been  included  in  it,  care  should  be  taken  to  slip 
the  thread  away  from  under  it  before  the  knot  is  tied.  Tie 
ligature  of  this  little  nerve  need  not,  however,  lead  to  any  lad 
results.  The  accident  which  usually  happens  in  this  opeiaticn 
is,  naturally,  the  laceration  of  the  peritonaeum.  It  is  not 
necessarily  attended  with  fatal  or  even  serious  consequences ;  in 
fact,  a  successful  case  was  lately  published  in  which  the  perito- 
naeum had  been  divided  by  mistake  for  the  transversalis  fiiscia^ 
to  the  extent  of  the  external  wound ;  but  any  injury  to  the 
peritonajum  should  nevertheless  be  most  carefully  avoided. 

In  principle,  the  various  operations  described  on  the  iliac  arteriea  reduce  them- 
gelves  to  two  methods,  in  one  of  which  the  artery  is  reached  from  below,  whikin 
the  other  it  is  approached  from  without  or  from  above,  as  has  been  just  described. 
The  latter  method  is  easier  when  the  aneurism  encroaches  upon  Foupart's 
liprament ;  the  former  when  the  tumour  is  8]tuat4>d  lower  down,  and  the  whole 
of  the  arter}'  may,  therefore,  be  expected  to  be  found  healthy.  There  is  littla 
ditFerence  between  the  two  plans,  except  that  the  operation  from  below  requires 
A  .^mailer  incision,  and  is  less  dirficult  in  appropriate  ca-ses ;  but  if  the  artery  be 
prrssinl  back  into  the  pelvis  by  a  tumour  extending  up  into  the  jiroin,  it  becomrt 
much  more  ditflcult,  if  not  impmrticablo,  from  adhesion  between  the  tumour 
and  the  peritonajum.  Sir  A.  Cooper,  in  describing  the  operation  from  belftWi 
advises  that  ^  the  centre  of  the  internal  oblique  and  transversalis  muscles  should 
bo  raised  from  Poupart's  ligament.  The  opening  by  vhich  the  spermatjc  cord 
quits  the  abdomen  is  thus  oxpa«od.  and  the  finger  passed  through  this  space  i« 
directly  applied  u^n  the  iliac  artery.'    The  n^st  of  the  operation  tliea 
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BT«0T  in  scratching  the  fof^cia  off  the  ftrten%  seiJurftting  the  latter  from  the 
>i*iii«  ROtl  pasdiog  the  li^iiture  round  it,  which  Sir  A,  Cooper  dirt+ets  to  bo  done 
from  without-  Mr,  Guthrie,  however,  justly  oh»erve»,  tbnt  the  vein  is  k\H8 
Iiinlj  to  \m  injured  if  th«  point  of  the  needle  b©  tii-st  iiiBinnated  between  it  aud 
the  irtery,  and  the  Ugitture  CArried  from  within  outwai-ds.* 

The  points  to  be  ehieflj  guarded  against  in  the  ligature  of 

the  ejcternal  iliac  artery  are,  wound  of  the  epigastric  ai-t-ery^  of 

the  Tas  deferens,  or  other  constituents  of  the  spermatic  cord, 

laceration  of  the  peritonaeum,  puncture  of  the  external  iliac 

Tein  or  of  the  circumflex  vein,  ligature  of  the  gen i to- crural  nerve, 

and  a  too  free  disturbance  of  the  subperitoneal  cellular  tisane. 

The  wound  of  the  epigastric  artery  is  only  probable  when  the 

operation  is  practised  from  below.    The  vessel  can,  it  is  true,  be 

ftectired,  but  the  bleeding  and  loss  of  time  are  objectionable ;  and 

after  it  is  tied,  an  important  anastomosis  is  stopped  up,  and 

the  chance  of  gangrene  increased.     The  vas  deferens  also  is  only 

endangered  in  tracing  the  artery  upwards.     A  knowledge  of  its 

jiosition,  EDd  its  peculiar  cord-like  feeling,  will  suffice  to  make 

the  operator  avoid  it.     The  laceration  of  the  peritonBeum  cannot 

always   be  avoided.      Great  gentleness  should  be  used;  and 

efore  the  operation  the  patient  should  have  been  well  purged, 

in  order  to  obviate  any  distension  of  the  intestines.     The  clean 

[exposure  of  the  artery  is  the  best  safeguard  against  wounding 

itlie  vein  or  uacUiding  the  nerve.     The  circumflex  Oiac  vein  which 

iefx)«8es  the  end  of  the  artery  must  be  avoided  in  the  operation 

t  from  below,     A  careful  selection  of  the  method  most  appropriate 

to  the  case  before  him  will  enable  the  operator  to  reach  the 

[-artery  with  the  least  possible  disturbance  of  the  deep  cellular 

tissue.     It  is  true  that  it  may  become  absolutely  necessary  to 

I  disturb  a  large  extent  of  the  peritonaeum  from  its  cellular  con- 

nectionB  ;  but  this  should  always  be  avoided  as  far  as  possible, 

since  it  greatly  increases  the  risk  of  diffuse  inflammation  on  one 

or  the  other  side  of  the  serous  membrane. 

Pin  Norris's  and  Cutter's  tables  t  of  153  eases  of  ligature  of 
this  artery  for  all  causes,  forty- seven  died ;  out  of  these  the 
cause  of  death  is  not  stated  in  one,  was  doubtful  in  one,  and  in 
two  was  unconnected  with  the  operation  ;  of  the  remaining 
forty-three,  seventeen  died  of  gangrene,  and  three  of  sloughing 

H      *  Guthrie*!  CommmUariet,  p.  208. 

■  t  Am,  Jmtm,  M^d,  8c.  vol.  xiii.  1847,  p.  13;  vol.  xlviii,  18434,  p,  30.  Tbero 
H  i#em«  Ml  error  in  Dr.  Cutter  s  fltateateut  of  hia  reauit«.  He  tabulates  14  OeBtbn, 
I    i^Ottly  rcckone  13. 

E 
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of  tlie  Bac,  nine  of  hseroorrtage,  five  of  peritonitiB,  one  of  peUic 
abscess,  one  of  diffuse  inflammation,  three  of  prostration  ani 
exhanstionj  one  of  pleurisy,  two  of  tetanus ,  and  one  of  delirium 
tremens.  Two  of  the  remaining  eases  were  unaceonoted  for. 
In  successful  cases,  the  earliest  period  of  the  separation  of  ^e 
ligature  was  the  tenth,  the  latest  the  sixty-second  day*  b 
fifty-two  cases  it  came  awaj  before  the  twentieth  day,  and  in  1 
thirty  otiiers  before  the  thirtieth.* 

Abdominal  Aiteitrism, 

Ifjmy  of  the  pulsating  tumours  which  are  found  in  tlie 
pelvis  are  of  a  cancerous  nature  ;  many  of  those  which  are 
doubtedly  arieurismal  are  seated  upon  the  aorta,  too  high 
surgical  treatment.     Thus,  both  the  diagnosis  and  treatment 
snch  tumours  demands  the  most  careful  consideration, 
add  nothing  on  the  general  question  of  the  diagnosis  bet 
aneurism  and  pulsatile  tumour  of  bone  to  what  will  be 
above ;  and  will  here  merely  remark  that  the  points  most 
to  be  marked  ns  distinguishing  a  tumour  of  the  os  innoi 
from  an  aneurism  of  the  iliac  or  gluteal  artery  would  be 
presence  of  swelling  on  both  sides  of  the  bone,  and  the  ap; 
ance  of  cancer-cells  in  the  urine,  together  with  the  equal 
of  the  pulse  on  the  two  sides.     It  would  never  be  agreeal 
advisable  to  commence  an  operation  on  the  iliac  vessels 
having  plainly  heard  the  aueurismal  bruit.     But  Mr.  Mi 
case  above  referred  to  (p,  453)  shows  that  even  this  symptom 
may  be  deceptive. 

As  to  the  treatment  of  an  aneurism  in  the  belly,  three  plani 
suggest  themselves ;  the  employment  of  compression  to  th* 
artery  above,  the  use  of  medical  means  only,  or  the  Hunti?rito 
operation.t 

The  successful  treatment  of  abdaminal  anenrism  by  compreaedon  wai  M 
carried  out  by  Dn  Murxfty  of  Xewcaetle-upon-TyueiJ  iind^r  chloroform; 
sure  being  kept  up  on  the  first  occasion  for  two  hours  aod  on  the  ftecood 
five  houis,  with  permanent  success.     In  a  ca&e  under  the  c^re  of  Dr.  Il»Uk 


♦  A  fluecessful  case  of  ligature  of  the  external  iliac  with  eilTer  wiro  bii 
been  recorded  by  Dr.  Martin  in  the  Am.  Joum.  of  Med,  Se.  Oct.  186G  p.  5t«}, 

t  The  old  method  has  been  Aii:)pted  here  also ;  but  ila  results,  I  Uaheve^bii 
been,  and  would  always  be,  uuiformly  fatal. 

I  Med.-€'hiK  Tran».  vol.  xUVh  p  187.  Dr.  Murray  speaks  of  the  ex|>eriiii»?nl 
of  curing  abdominal  aneurism  by  pressure  as  one  previously  unthou^ht  of-t^J 
having  met  with  the  recommendation  of  the  plan  la  the  dwt  edition  of  Ihi 
work* 
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fcvderUnd/  pressure  liad  beem  kept  up  irregularly  for  ten  houra,  wben  the 
It  fiijnt4Hl  under  cblorofonu.  The  avuiptouia  wero  as  bad  tis  ever.  He 
m  ui^ed  ti>  bear  a  diml  elFurt  witbaut  clxlorotbim.  This  be  did^  aud  at  tbe 
I  of  tweDty  minuter,  wli<?ii  he  decliu-ed  be  could  bear  it  no  longer,  tbe 
Hffiam  bad  become  solid  and  had  cetu«ed  to  bent. 

The  Honterian  operation  for  abdominal  aneurism  may  be 
lactided  on  the  common  iliae  arter}%  or  on  the  lower  part  of 
aorta*  In  some  cases  it  may  perhaps  be  possible  to  secnre 
m  upper  part  of  the  external  iliac  for  aneurism  sitnated  above 

groin;  but  this  operation  has  been  ah^eady  described- 
The  operations  for  securing  all  the  iliac  arteries  are  similar 
principle,  and  identical  in  most  of  their  details.  The  same 
casioB  serves  to  reach  them  all — only  to  reach  the  common  or 
benial  iliac  the  incision  must  extend  fiu-ther  upwards,  and 
be  longer,  in  consequence  of  the  greater  depth  at  which 
e  internal  iliac  lies,  and  the  higher  pusition  of  the  common 
Hence  the  surgeon  can  determine  during  the  ojieratiou 
Tessel  he  will  select,  according  to  the  extent  of  the 
moor  and  the  appearance  of  the  artery  when  exposed, t 

K applying  a  ligature  to  the  commmi  iUa£^  the  operak^r  must 
liber  the  situation  of  the  large  veins  w^hich  run  with  the 
f  af  each  side ;  and  he  must  be  careful  to  look  out  ft^r 
I  ureter,  both  to  avoid  including  it  in  the  ligature  (of  which, 
ever,  there  is  little  risk),  and  to  avoid  doing  it  any  other 
mage. 

The  common  iliac  may  also  be  tied  by  an  opeiution  behind 
peritonajiim  similar  to  that  which  is  used  in  experimented 
erations  on  the  lower  animals  for  tying  the  abdominal  aorta, 
P.  CVamptom's  case  is  weU  known,  and  his  operation  is 
illustration  of  the  method  of  reaching  the  artery  from 
the  tumour.  An  incision  was  made  from  the  end  of  the 
A  rib  obliquely  forwards  and  downwards  to  the  crista  ilii,  and 
I  curved  forwards  above  and  pamDel  to  the  crest  of  the 
B,  terminating  at  the  anterior  superior  spine.  The  muscles 
&acia  transversalis  were  cut  through  at  the  bottom  of  the 
eision  till  the  subperitoneal  interval  was  reached,  and  thtn 
peritonaeum  being  held  back  by  the  front  of  the  finger,  a 
lohe-pointed  bistoury  was  run  along  the  back  of  the  finger, 
id  to,  by  repeated  strokes  of  the  bistoury  the  muscles  were 
rided  to  the  extent  of  the  external  wound.  Sufficient  room 
thus  obtained  to  pass  in  the  whole  hand,  and  raise  the 


'  JhiL  Med.  Joumal,  Oct.  a,  1807. 


t  fiutbrie,  CommentarieAf  p.  262, 
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peritontcnm  and  intestines  from  the  fascia  iliaca.     The  parts 
were  then  plainly  visible,  and  the  vessel  easily  secured.* 

Tiie  artery  may  also  be  reached  by  an  incision  through  the 
peritoneal  cavity,  similar  to  that  by  which  Sir  A.  Cooper  cut 
down  upon  the  abdominal  aorta ;  but  this  plan  should  never 
be  fallowed  if  either  of  the  others  are  practicable. 

The  statistics  of  the  ligature  of  this  great  vessel  are  moat 
gloomy,  the  recoveries  having  been  pnly  exceptional.  In  the 
American  Journal  of  Medical  Sciences  for  July  1860,  Dr.  Stephen 
Smith  collected  all  the  cases  known  then  to  have  occurred, 
thirty- two  in  number,  t  of  which  only  seven  terminated  in 
recovery ;  and  in  one  case  at  least  the  patient  appears  to  have 
died  under  the  operation.  The  causes  of  death  were  noted  in  |: 
nineteen  cases ;  and  it  is  remarkable  that  gangrene  was  the 
alleged  cause  in  only  three  instances ;  the  others  were,  *  exhane* 
tion  '  eight,  hoemorrha^e  six,  and  peritonitis  two.  In  succeM- 
fiil  cases,  or  cases  uncomplicated  by  haemorrhage,  the  ligatuze 
may  be  expected  to  separate  in  about  three  weeks.J 

Ligature  of  the  abdominal  aorta, — Sir  A.  Cooper*s  case,  the 
first  in  which  the  abdominal  aorta  has  been  tied,  is  well  known.{ 
The  patient  was  suftering  from  aneurism,  which  appears  to 
have  involved  the  left  common  iliac  artery,  and  the  vesad 
below  it  to  some  extent.    It  had  burst  through  the  skin,  and  the 

•  It  is  worth  while  to  quot*  Sir  P.  Cranipton's  forcible  description.  *Th» 
parts  were  un obscured  by  a  single  drop  of  blood.  There  lay  the  great  iliae 
artorv,  nearly  as  lar^^e  as  my  finger,  beating  awfully,  at  the  rate  of  130  is  ft 
minute,  iu  yellowish- white  coat  contrasting  strongly  with  the  dark  blue  of  tlM 
iliac  vein  which  lay  beside  it,  and  seemed  nearly  double  its  size.  The  ureter, 
in  its  course  to  the  bladder,  lay  like  a  white  tape  across  the  artery ;  but  in  the 
pr*^(e>8  of  separating  the  pentonieum,  it  was  raised  with  that  membrane, to 
wliich  it  remained  attached.'     (Meti.-Chir  Trans,  vol.  xvi.  p.  102.) 

t  Dr.  Smith  has  divided  his  cases  into  four  groups:  1,  for  arrest  of  hlem0^ 
rbage  in  wounds,  or  in  surgi&il  operations,  eleven  cases,  only  one  of  which 
recovered;  2,  for  aneurism,  tifteen  cases,  ten  deaths;  3,  for  pulsating  tumoor 
mistaken  for  aneurism,  four  cases,  one  recovery ;  4,  to  obviate  haemorrhage  in  u 
operation  in  omt  case,  and  in  an  aneurism  for  anastomosis  in  the  second,  tvo 
cases,  both  of  which  died.  It  is  perhaps  hardly  presumptuous  to  say,  after  thii 
experience  of  the  operation,  that  most  of  the  cases  never  ought  to  have  been 
HubtnitUul  to  ligature ;  and  that  the  operations  in  the  first  class  would  now  he 
unjustifiable. 

t   Mr.  Krichsen  adds  seven  cases,  and  reckoning  as  successful  one  of  the  ctm 
tabulated  by  Smith  as  fatal  (since  the  patient  appears  to  haye  died  fioB  ft 
diifercut  cause  after  the  closure  of  the  wound),  he  gives  twenty-nine 
and  ten  recoveries.     ( Sc.  ami  Art  of  Surgery y  vol.  ii.  p.  103.) 

J  Surgical  JSwsai/^jby  Coo^^y  xvnOtTtvjvitft^voL  t  ^.  128. 
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fient  was  greatly  reduced  by  bEemorrbage.  Sir  A.  Cooper 
^eavoirred,  by  making  a  small  puncture  into  tbe  aneimsm 
laeli  he  could  plug  with  bis  finger,  to  reach  the  opening  uf 
Ipiiery^  with  a  view  of  tying  it  on  both  sides  of  its  com- 
llmcation  with  the  sac^ — the  operation  since  practised  by  Mr, 
'me.  But  as  he  could  not  reach  the  Tessel  by  this  means,  be 
termined  to  give  the  patient  tbe  '  only  hope  of  safety  '  which 
Dalned  for  hiiHj  by  putting  a  ligature  round  the  artery  above 
I  tumour — the  aorta.  The  operation  was  aceomplisbed  by 
incision  through  the  liuea  alba^  three  inches  in  length,  its 
ire  corresponding  to  the  umbilicus  ;  the  peritonaeum  was 
»*?d  to  about  the  extent  of  the  skin-wound ;  the  intestines, 
ich  were  completely  empty,*  did  not  protrude ;  tbe  linger 
\  passed  down  between  their  convolutions  on  to  the  spine, 
sr©  the  aorta  was  felt  Ijcating  violentl3%  The  peritonseum 
I  then  scratched  through  with  the  finger-nail,  and  tbe  point 
;be  finger  was  insinuated  below  the  vessel.  The  aneurism- 
die  was  then  conveyed  round  the  aorta,  and  the  ligature 
L  In  doing  this^  great  care  wtis  necessary,  to  avoid  inchid- 
the  intestine  or  omentum.  Sir  A.  Cooper- s  patient  survived 
y  hours ;  Mr.  James's  died  the  same  evening.  These  cases, 
lay  nothing  of  the  numerous  instances  in  which  the  artery 
been  successfully  tied  in  the  lower  animals,  certainly  show 
possibility  of  survival  after  the  operation  ;  and  accordingly 
operation  has  been  repeated  several  times,t  not,  however, 
A^tley  Cooper's  plan,  but  by  an  operation  similar  in  most 
pects  to  Sir  P.  Crampton*s  on  the  common  iliac  artery ; 
I  is  to  say,  by  a  free  incision  through  the  abdominal  w^alls^ 
lewhat  far  back,  carried  down  to  tbe  fascia  lining  them, 
n  making  a  cautious  division  of  this  fascia  to  the  extent 
the  wound,  gradually  pushing  over  the  peritonceum  and 
ntinefi,  and  directing  the  fingers  towards  the  front  of  the 
1^  where  the  pulsation  of  the  great  artery  will  easily  be 


8ir  A«  Cooper  adds  th&  remfurk,  that  in  this  operation  it  is  essential  to 
I  iJbe  bowek  well  emptie*]  ;  and  ttie  truth  of  this  observation  was  exum- 
id  in  the  next  case  in  which  the  artery  was  tied,  by  the  great  trouble 
Onoed  by  the  operator  (Mr.  J»i«ei!))  in  const^qiieoce  of  the  tympmiitic 
itiaD  of  the  intentiuea.  (Med.'Chir  Trans.  %'oL  xvi.  p.  L) 
By  Mitmy,  Mtd.  0*iz.  1834,  vol  xiv.  p.  08;  Hooteiro,  Schmidt's  Jaht-h, 
;  Souths  Lancet,  1856,  toL  ii.  p.  222;  M'Guire,  Am.  Jimm,  of  MeiL  *S'c 
1898^  p*  415;  and  with  a  temporary  coiiipre^aor  by  Dr.  Stokeii  jun., 
ibliji  (aee  puge  48^). 
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felt.  But  though  it  is  easy  to  feel  the  artery,  there  is  much 
difficulty  in  getting  the  finger  round  it,  and  in  separatmg  it 
from  the  important  parts  which  lie  around. 

Many  most  interesting  questions  present  themselves  in  con- 
sidering the  justifiability  of  this  daring  experiment  in  operatife 
surgerj'.  Our  space  will  not  allow  of  their  adequate  discussion; 
but  the  main  considerations  must  be  summarily  stated.  First, 
is  there  really  any  rational  prospect  of  recovery  ?  One  of  the 
patients  (Monteiro's)  survived  ten  days,  so  that  it  would  be  nuk 
to  deny  that  there  is.  Still  we  must  not  forget  that  such  an  open- 
tion  is  never  undertaken  except  upon  a  patient  in  the  extremitj 
of  a  disease  probably  affecting  the  whole  arterial  circulation, 
one  in  a  very  different  condition  from  a  healthy  animal,  or  even  a 
healthy  man.  Secondly,  allowing  the  theoretical  possibility  of  re- 
covering, is  the  practical  chance  of  it  ever  equal  to  that  of  spon- 
taneous cure?  Sir  A.  Cooper's  case  certainly  was  one,  to  judge 
by  his  description,  in  which  such  a  cure  was  impossible,  since  be 
had  laid  o|>en  the  tumour  in  an  unsuccessful  attempt  to  perfom 
the  old  operation ;  and  hamorrhage  must  soon  have  occurred,  and 
could  hardly  have  failed  to  prove  instantly  fatal,  so  that  some 
operation  was  inevitable.  But,  thirdly,  is  it  ever  necessary  to 
secure  the  aorta  itself?  Mr.  Guthrie  believes,  on  the  contraij, 
that  when  an  operation  is  possible,  the  common  iliac  arteij 
above  the  tumour  could  always  be  reached  by  making  tke 
incision  on  the  opposite  (sound)  side,  as  if  to  tie  the  common 
iliac  of  that  side,  and  then  passing  over  from  that  artery,  wh«i 
it  has  been  found,  to  the  one  on  the  side  of  the  disease.*  The 
old  operation  might  be  attempted,  but  would  be  very  liable  to 
fail,  from  the  fact  of  the  sac  passing  into  the  pelvis,  and  so 
perhaps  pressing  the  opening  of  the  artery  out  of  sight;  or 
galvano-puncture  might  be  tried  in  a  case  which  seemed  suit- 
able for  it.  In  such  desperate  circumstances  probably  any 
treatment  would  be  unavailing  to  prolong  life  ;  but  the  risk  of 
doing  harm  by  any  treatment  is  not  great,  since  the  patient » 
life  will  not  last  under  any  circumstances  more  than  a  few  days. 
On  the  whole,  however,  the  natural  repugnance  of  surgeons  to 
perform  great  operations  which  cannot  be  expected  to  succeed, 
will  either  banish  this  altogether  from  practice,  or  restrict  it  to 
a  very  few^  exceptional  cases. 


Cot/WHtiian'cSj  p.  205. 
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bating  tmnours  in  the  buttock,  of  spontaneous  origm,  are 
fy  found  to  be  of  a  cancerous  nature,  and  connected  with 
Emouiinate  bone;  but  aneurism  of  the  gluteal  or  sciatic 
^  may  occur  unconnected  with  wound,  and  in  the  Museum 
le  College  of  Surgeons  there  ia  a  preparation  bj  John 
er  of  an  aneuriam  of  the  internal  pudic  artery.  The 
kosis,  however,  should  be  very  clearly  established  before 
rtremely  dangerous  measures  necessary  for  the  treatment 
steal  aneurism  are  recommend(*d.  The  points  to  which 
ipal  attention  would  be  directed  would  be,  whether  any 
or  ia  present  in  the  iliac  fossa ;  whether  the  bruit  is  of 
ne  anetnismal  character ;  whether  any  bone  can  be  felt  in 
arelope  of  the  tumour;  whether  the  pulsation  resembles 
jf  aneurism  (expansive)  or  that  of  pulsatile  tumour  (rapid 
laaying}  ;  and,  finally,  whether  any  sign  of  constitutional 
ion  can  be  detected,  Mr,  Guthrie's  case,*  however,  shows 
Die  greatest  experience  in  aneurism  cannot  always  insure 
fit  errors  of  diagnosis. 

&e  existence  of  aneurism  appears  certain,  two  courses 
pen  to  the  siu-geon ;  viz.  to  perform  the  old  operation 
the  precautions  against  sudden  and  excessive  ha>morrhage 
I  Mr.  Syme  adopts,  or  to  tie  the  internal  iliac  artery, 
brmer  course  can  only  be  recommended  when  the  aneurism 
traumatic  origin,  since  in  that  case  the  artery  will  he 
1,  and  the  wound  in  it  will  be  within  reach ;  while  in  a 
ftiijeons  aneurism,  besides  the  risk  of  putting  the  ligature 
I  an  nnsound  artery  (which,  under  the  circumstances,  is  a 
r  consideration),  the  oiitice  of  communication  may  be 
a  the  pelvis,  and  the  old  operation  absolutely  imprac- 
&  Mp-  Syme  relates  an  example  of  each  form  of 
fsm^t  and  each  method  of  treatment,  which  was  successful 
h  instances.  No  fm*ther  description  is  necessary  here  of 
jme's  method  {or  revival  of  Astley  Cooper's  method)  of 
ming  the  old  operation,  as  it  has  been  already  described 
460.  I  shall,  therefore,  proceed  to  describe  the  ligature 
i  internal  iliac  artery. 


•  Mitd.'Chir.  Tram,  vol  xxviii.  p.  306. 

t  Ot€.  ini  Clmical  iSm-^ery,  1801,  pp.  165^173. 
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The  internal  iliac  should  only  be  tied  for  aneurism  of  one  of 
its  branches,  or  for  a  wound  within  the  pelvis  in  which  pressnw 
will  not  stop  the  bleeding.  In  this  case,  however,  the  operation, 
which  is  one  in  itself  of  great  danger,  should  be  practised  onl^ 
lifter  very  careful  deliberation.  The  artery  has  been  secured  in 
order  to  stop  hcemorrhage  from  a  wound  in  the  buttock ;  but 
the  practice  has  been  justly  censured  by  Mr.  Guthrie.* 

The   operation   much  resembles   that  above   described  fir 
placing  a  ligature  on  the  common  iliac  (see  p.  615).   Having,I)f 
the  steps  there  prescribed,  arrived  at  the  lowest  point,  or  bifinv 
cation,  of  the  common  iliac  artery,  the  operator  must  foUot 
down  the  internal  iliac  into  the  pelvis,  his  finger  being  Ul 
across  the  external  iliac  vessels,  which  may,  if  it  be  practicaUc^ 
be  shielded  by  a  curved  spatula  fi^m  all  chance  of  injury.  Iti 
desirable  to  place  the  ligature  at  a  distance  of  about  ^-j  inck 
below  the  bifiircation.     The  vein  lies  behind  the  artery.    Tba 
spot  at  which  the  ligature  is  to  be  placed  having  been  fixed,  ib 
surgeon  scratches  the  artery  free  from  its  connections  with  hii 
finger-nail,  and  then  proceeds  to  pass  the  ligature ;  in  doiog 
which  Mr.  Guthrie  says  that  it  is  desirable  if  possible  to 
the  vessel,  and  for  this  purpose  directs  that  the  lips  of  Ike 
wound  be  retracted.     The  artery,  however,  lies  at  so  great  i 
depth  that  it  can  only  be  brought  into  view  if  the  person  lie 
spare.     Great  care  accordingly  is  required  to  avoid  wounding 
the  peritonteum,  the  ureter,  and  the  vein  which  accompaniei 
the  artery.     The  termination  also  of  the  inferior  mesenteric 
vessels  (superior  hoemorrhoidal)  may  be  injured  in  operating  cm 
the  artery  of  the  left;  side. 

'Axe  cases  in  which  this  operation  is  required  must  beyeiy 
rare.  Of  seven  cases  contained  in  the  American  Journal  ^ 
Medical  Sciences  (vol.  xiii.),  three  recovered,  and  four  diei 
Mr.  Syme's  successful  case  is  to  be  added  to  the  recoveries  and 
a  Ciise  by  Mr.  Atkinson  to  the  list  of  deaths ;  f  so  that  the  q)e^ 
ation  has  been  sufiiciently  successful  to  encourage  it6  repetitiooi 

T.  HOLMEai 


•   CowmentarieSj  p.  270.  t  Erichsen,  op.  cit  p.  107. 

}  The    Sections    on    Digital    Pressure,    Manipulation,    GalTaoo-pOBOto^ 
Coagulating  Injections,  Arterio-venous  Aneurism,  and  Cinoid 
re -edited  from  the  originals  written  by  Mr.  Hart. 
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NOTE  TO  THE  ESSAY  ON  ANEURISM. 


ilGlTHBB  OP   THE    LeFT   SUBCLAVIAN    IN   THE    FlBflT   PaET   OP 

ITS    COUBSB. 

DfCB  the  foregoing  esaaj  was  in  tjrpe,  I  have  been  favoured^ 
the  kindixess  of  Dr,  Lewis  Sayre  of  New  York,  with  the 
liticalars  of  the  case  referred  to  on  p.  566  (note),  in  which  Dr. 
Kearney  Rodgers  of  that  city  tied  the  left  subclavian  artery 
ithia  the  scalenus  mnacle.  The  case  will  be  found  detailed  in 
Sum  York  Journal  of  Medkme  for  1846. 

The  patient  wtm  a  man  a^ed  42 ;  tlie  disease  had  eristed  for  four  montlis, 

i  Ibnned  a  ptil^tin^  titmour  the  mze  of  a  small  hen's  egg,  rmug  about 

^nlid^  above  the  left  clavielt',  exteDding  exttjraallj  to  th^  outer  third  of 

i%qBe,  md  interoaUy  covered  by  the  outer  edge  of  the  j»terao-mastoid  muscle. 

ICOtaaeoQ*  Tetns  were  very  much  enlarged  over  it.     He  was  troubled  with 

Be  pAtDi  preventing  sleep^  down  the  course  of  the  nerves  of  the  brflcbial 

^^pf  *nd  the  arm  and  hand  were  osdematous.     The  pulse  was  unatfected.  Tie 

^^Hhipt  under  treatment^  chietty  hj  means  of  venesection  and  digitalis,  for  & 

HBb,  bttt  the  tumour  steadily  increased,  and  the   man's  sufferings  were  so 

it  ••  to  lender  him  anxious  to  submit  to  any  operatiuo,  however  dangerous. 

ft  oooaultation,  the  surgeons  presc^ot,  of  whom  Dr.  Mott  was  one,  declined  to 

pHMBod  the  operation,  but  left  it  to  Dr.  Hodgers's judgment,  who  operated 

He  thus  deseribea  the  operation : — 

*An  incision  was  made  three  inches  and  a  half  in  length  on  the  inner  edge  of 
i  mast'tid,  terminating  at  the  sternum,  and  dividing  the  integuments  and 
itjsma  myotdea. 

*This  was  met  bj  toother  extending  along  the  sternal  extremity  of  the  clavicle, 
tit  two  md  a  half  inchei*.  ThiB  last  incisioo  divided  a  plexus  of  varicose 
km  ptemng,  in  the  integuments  covering  the  clavicle,  to  the  subclavian.    Free 

taking  place  from  their  cut  and  patulous  extremities,  it  became  necea- 
ly  It  cheek  it  bj  ligature. 

*Tbe  flap  of  integuments  and  platyama  myoides  was  now  dissected  up,  and 
ikwer  end  of  the  mat'tcad  kid  bftre;  a  dirt^ctor  vrn»  passed  under  this  muscle, 
i  liia  ttcmal  portion  and  half  of  the  clavicular  divided  by  the  bistoury.    This 

'9»  now  turned  up,  and  the  stemo-hyoideus  niu?cle,  the  omo^hyoideus, 
I  the  deep-^eated  jugular  vein  were  seen  covered  by  the  fascia. 
'  Ob  turning  up  the  mastoid,  a  portion  of  the  aneuri-'^mal  sac  strongly  pulsating 
t  bfought  into  view,  overlapping  about  half  the  width  of  the  scalenus,  forming 

▼OL.  Ill*  bb7 
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now  the  outer  part  of  the  track  through  which  I  wu  to  paas;  ahowing  f&uUSiif 
one  of  the  dangers  of  the  operation,  which  from  mj  preTiooa  examinatiooa  jt 
the  part,  I  had  of  course  anticipated. 

'  The  fascia  being  divided  by  the  handle  of  the  scalpel  and  the  fingoiy  I  paaii 
in  contact  with  the  deep  jugular  on  its  outer  aide  to  the  inner  edge  of  tte 
scalenus  anticus,  intending,  for  the  purpose  of  avoiding  as  much  as  ponible  iH 
danger  to  the  thoracic  duct,  to  reach  this  muscle  fullj  half  an  inch  above  Ab 
rib,  rather  than  at  its  insertion.  I  now  felt  distinctlj  the  phrenic  nerve  nnodig 
down  on  the  anterior  surface  of  the  scalenus,  and  was  confident  that  I  should  In 
able  to  avoid  any  injury  to  it  Having  attained  the  inner  edge  of  the  acalMS 
anticus  by  pressing  downwards  with  the  finger,  I  soon  disoorered  the  rib|  ni 
after  some  little  search  easily  found  the  subclavian  arteiy.  Bj  praanog  ik 
against  the  rib,  all  pulsation  ceased  in  the  tumour,  and  bj  xemoring  the  fi^pr 
pulsation  returned. 

'  I  now  felt  that  great  care  vraa  necessary  to  detach  the  artery,  and  aroil 
danger  to  the  pleura  and  thoracic  duct.  In  accompliahing  thia  part  of  tfa 
operation,  1  at  first  tried  Sir  Philip  Crampton's  instrument,  but  aseertaiiuii 
that  I  could  better  carry  the  ligature  around  the  artery,  and  bring  up  its  oid^ 
by  the  invention  of  Drs.  Parish,  Hewson,  and  Hartshome,  of  Philadelphia  (k^f 
since  given  to  the  profession  by  them,  and  lately  claimed  by  Mr.  L'EstnDge  i 
Dublin),  1  accordingly  adopted  that  instrument. 

'  lliis  part  of  the  operation,  it  will  be  imagined,  was  not  rery  readilj  aeeoa* 
plished.  The  great  depth  of  the  vessel  (nearly  the  length  of  mj  finger)  oi 
narrowness  of  the  wound,  prevented  a  very  easy  management  of  instnoBak 
The  point  was  introduced  under  the  artery,  and  soon  directed  upwards  so  litD 
avoid  injury  to  the  pleura.  I  readily  tied  the  ligature,  and  tightened  itwiA 
the  forefinger  in  the  bottom  of  the  wound.  All  pulsation  immediately  ceaied 
in  the  aneurism  and  the  arteries  of  the  extrcfmity. 

'  The  patient  complained  of  no  pain  or  unusual  feeling  in  the  head,  as  migM 
nave  been  expected  from  so  suddenly  changing  the  current  of  so  large  a  quantily 
ofblMod.' 

He  went  on  well,  with  the  exception  of  a  slight  erysipelatons  attack,  until  Ab 
tenth  day  (October  23),  when  a  cough  came  on,  and  he  complained  of  flashes  flf 
light  before  his  eyes;  the  left  pupil  was  noted  as  being  contracted;  and  oo  tb 
following  day  ptosis  came  on  on  that  side.  Secondary  hemorrhage  ooi 
the  thirteenth  day,  and  proved  fatal  on  the  fifteenth. 


Pod-Mortem  Examination  eighteen  hour*  after  death. 

The  wound  was  filled  with  coagula  and  sponge,  which  had  been  introdnoMl 
for  the  purpose  of  making  pressure.  The  blood  was  ahready  in  a  state  of  paitiil 
decomposition. 

The  dissection  was  carefully  performed,  exposing  the  difierent  layen  of 
muscles.  The  lower  incisions  made  at  the  operation  were  found  to  indodethitt- 
fourths  of  the  mastoid,  leaving  a  small  portion  of  the  davicular  portioo  ■- 
divided. 

Below  this  the  aneurismal  sac  and  the  scalenus  anticoa  fanned  Ibe  nlv 
and  posterior  wall  of  the  wound.    The  inner  wall  waa  fionned  of  < 
cellular  tissue  covering  the  carotid  artery,  jugular  Tein,  ^^^^m^  dnci^  I 
edires  of  the  thyroid  muacU. 


OP  PmST  PAUT  OF  LEFT   STJBCLAVIAIf,     [617] 


1 1^  bottom  was  tlie  subclaTiau  artery,  completely  dividfed  by  the  ligature, 
ill  w«fl  found  free  in  the  coag^ulo.  The  cellular  tiasue  of  all  the  parts  around 
Iromid  was  condensed  by  adhegive  ioflammation,  rcnderiEg  the  dieaection 
edin^ly  t^idious  and  ditlicult.  The  jugular  vein,  which  skirted  the  inaer 
of  the  wound,  waa  ohiittrated  ftud  filled  with  fibrinous  coagula. 
fp«it«  the  track  ot  thtj  ligature  the  vein  was  contracted  to  a  cord,  and 
Irriotifl  aa  f ar  as  its  junction  with  the  suhclavian.  The  vena  innominata 
lubeJftvian  were  uonnal. 

fm  pleura  at  the  bottom  of  the  wound  presented  a  large  irregular  lacerated 
^tkg^  commtmicftting  from  the  wound  with  the  left  pleural  cavity^  which 
Hbd  with  coagulated  blood.  This  formed  one  large  uuiform  congulum^ 
^H  emy  app<jarance  of  being  of  rapid  and  recent  formation ;  the 
^^■e  around  was  thickened.  On  exposing  and  tracing  the  subclavian 
Hp  waa  found  that  the  ligature  had  been  applied  about  one  and  a  quarter 
IsbiTin  it«  origin  at  the  aorta,  and  immediately  at  tbe  root  of  the  vertebral, 
|p  otidiac  side*  The  artery  had  been  completely  divided  by  the  ligature, 
ill  M  mentioned  above  was  found  looae  in  the  wound.  Tbe  stump  of  the 
pATUUi,  between  tbe  aorta  and  ligature,  presented  the  appearanoe  of  a 
|1  aoUd  cord^  about  an  inch  and  a  quarter  long,  and  impen'ioua  to  liquids 

k«  eztenud  coat  of  the  stump  was  thickened  and  adherent  near  the  ligature 
be  torrounding  tissueii,  by  adhesive  inHamination.  On  laying  open  the  ves:^l 
jKodiiially  it  was  found  that  a  firm  fibrinous  coagulum  occupied  the  vessel, 
irma  adherent  tirnily  to  Its  inner  coat  for  tliree- quart{.rr8  of  an  inch  j  near  tbe 
ly  the  coagulum  was  softer.  The  coats  of  the  vessel  were  moderately 
keaed^  and  presented  a  snirdl  patch  of  atheromatous  deposit  about  the  third 

tinch  from  the  tied  end.  Around  this  depoait  the  adhesion  seemed  as 
I  it  at  any  other  part 
j^fond  the  ligature,  the  UTtery  presented  a  different  appearance.  No  plug 
f  tiuui  a  soft  coagulum  of  Mood  occupied  its  cavity,  and  it  presented  much 
Ifidence  of  adhedve  inflammatory  process  in  its  coats.  The  vertebral  was 
I  off  immediately  at  tlie  point  of  ligature^  and  was  open,  containing  a  thin 
1  coagulum  like  the  one  iu  tbe  subclavian.  These  were  drawn  out  with 
I  and  evidently  had  formed  during  the  last  moments  of  life. 
mil  one-third  of  an  inch  from  the  vertebfal  was  tbe  internal  mammary. 
p  Teaiels  were  all  patulous  and  healthy.  About  half  an  inch  from  the 
lid  axia  commenced  the  dilatation  of  the  artery  to  form  the  aneurismal  sac. 
lii  tumour  was  about  the  size  of  a  small  orange,  and  hod  involved  in  its 
th  pari  of  the  scalenus  anticua,  tbe  cervical  nerves  going  to  form  the  cervical 
li^  tlifi  fluiTOunding  cellular  tissue,  and  the  glands.  The  aneurism  was  com* 
n  lilocked  up  with  coagula,  and  the  axillary  artery  which  emerged  from 
Ml  fide  was  plugged  with  a  fibrinous  clot  exactly  similar  to  the  one  in 
Itump  of  the  subclavian,  though  perhaps  not  so  perfect  It  appeared 
taotly  aOf  however,  to  obliterate  entirely  the  calibre  of  the  veaaeL  The 
iKleiided  aome  distance  down  the  axillary  artery. 
b  thoracic  duct,  which  had  been  injected  with  wax  from  the  abdomen, 

E  uninjured.     The  aorta  was  thickened,  and  lU  coats  irregular  from  a 
le  depoiiit  of  atheromatous  matter  in  ita  tissues. 
It  waa  aomewhat  larger  than  natural,  but  apparently  sound.     The 
\  not  examined 
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Dr.  Bodgers^g  obsenrations  on  this  most  ixiterertuig  and  im- 
portant caae  are  well  worthy  of  penuaL   They  are  aa  followB  :— 

'  Although  a  decided  mAJority  of  the  oonnultation  agreed  aa  to  the  propriety  d 
the  operation  of  secnrin}?  the  artery  for  aDeurism,  still,  aa  my  colleagues  liad^ 
left  it  with  me  to  decide  whether  it  should  be  nndertaken,  I  felt  it  incomlNSft 
on  me  to  investigate  the  subject  with  great  care,  and  accordingly  gave  it  mf 
most  sedulous  attention.  I  was  the  more  anxious,  becaosey  in  the  only  esse  ii 
which  the  attempt  had  been  made  by  Sir  Astley  Cooper,  in  1809,  that  emineik 
surgeon  failed  to  secure  the  ressel,  and  is  said  to  have  entertained  spprefaenMH 
that  he  had  wounded  the  thoracic  duct 

'  I  had  always  considered  it  as  a  perfectly  justifiable  operation,  and  one  tW 
a  careful  surgeon  cunversant  with  anatomy  could  accomplish^  if  the  taiBM 
were  of  moderate  size. 

'  The  want  of  success  in  the  four  or  ^ye  operations  on  the  right  snbcIaTinii 
its  first  stage  did  not  discourage  me,  nor  did  they  alter  my  o|nnion. 

'  The  difference  in  the  anatomy  of  the  right  and  left  arteries  was  so  reryptd, 
that  I  did  not  consider  it  fair  to  argue  that  a  similar  result  was  to  follow  on  Al 
left  side. 

'  The  greater  depth  of  the  left,  indeed,  rendered  the  operaticm  nuxre  foniudiyik 
but,  if  accomplished,  not  less  likely  to  succeed. 

'  The  point  where  the  ligature  must  necessarily  be  implied  on  the  right  ik 
is  but  a  quarter  or  at  most  half  an  inch  from  the  innominata  and  the  omti% 
off  of  the  carotid,  so  that  it  could  scarcely  be  expected  that  a  coagulum  wodi 
form  sufficiently  firm  to  adhere  to  the  vessel,  and  resist  the  force  of  the  henA 
action.  Besidet*,  too,  the  greater  force  of  the  circulation  on  the  right  ode  W 
additionally  unfavourable  to  success  on  that  vessel,  and,  therefore,  is  an  aflfi- 
tional  reason  for  distrusting  an  argument  drawn  from  a  parallel  between  tb 
two. 

'  In  examining  anatomical  and  surgical  authorities,  I  found  the  opimon  fi»* 
valent  among  almost  all  British  authors,  that  the  operation  on  the  kft  nil 
was  "  impracticable." 

*  Colles,  the  eminent  Irish  surgeon  who  first  tied  the  right  subclavian  hi  ill 
first  9tAge,  says :  ''This  operation,  difficult  on  the  right,  must  be  deemed  ia- 
practicable  on  the  left  subclavian.  For  the  great  depth  from  the  aariaes  at 
which  this  vessel  is  placed,  the  direct  course  which  it  runs  in  ascending  to  Ihb 
top  of  the  pleura,  the  sudden  descent  which  it  makes  from  this  to  sink  ante 
the  protection  of  the  clavicle,  and  the  danger  of  including  in  the  same  ligatnn 
the  eighth  pair  of  nerves,  the  internal  jugular  vein,  or  the  carotid,  whidi  iD 
run  close  to  and  nearly  paraUel  with  this  artery — these  all  constitute  socli  i 
combination  of  difficulties  as  must  deter  the  most  enterprising  surgeon  fioa 
undertaking  this  operation  on  the  left  side.'  (Edmhwgh  Med,  amdStay.Jimnid, 
January  7,  1815,  p.  23.) 

*  Ilarridon,*  Flood,t  Guthrie, |  and  Quain  $  all  coincide  in  this  opinion. 


*  On  the  Anaioftiy  of  the  AfierieSy  vol.  i.  p.  125.     Dublin,  1838. 

t  The  Surgical  Anatomy  of  the  Arteries^  p.  84.    London,  1830. 

X  On  the  DiseaBes  and  Injuries  of  the  Arteries^  S^c»j  p.  396.    London,  1830. 

§  Anatomy^  3rd  editioii,  i^.  4Q2.    London. 
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B  opimons  of  tho«e  eminent  atiBtoTni^t^  and  swrgeonB  being  do  d^dedly 
.  the  poasibilitj  of  the  ope  rati  od^  it  waa  oulj  left  for  me  to  examine  with 
Are  the  surgiciil  anfttomy  of  tbia  yesseL 

r  had  the  thoracic  duct  injected  vdik  wax,  I  repeatedlly  dissected  the 
,  and  ope  rut  cd  iti  every  way  that  suggested  itaelf  to  me  aa  likely 
I  floj  adTantage. 
ropimoQ  of  its  feasibility  was  thus  confirmed^  and  having  never  entertained 
s  of  its  propriety,  I  accordingly  undt-rtook  it 
pt^  indeed,  deeply,  the  death  of  my  patient  ^  but  the  appearances  pre- 
on  examination  after  death  have  only  strengrtbened  the  opinion  I  had 
^j  fiormedf  and  have  encouraged  me  to  undertake  it,  with  some  slight 
,  ahould  another  cai*e  ever  present  itaelf. 
I  haa  often  happened  with  important  operatinns  that  many  of  the  firat  caaea 
t  heeii  unsuccessful,  while  the  carefully  noted  ob!»er  vat  ions  made  on  diasec- 
I  led  to  different  modes  of  operating,  and  more  uniform  succesa. 

iJj  to  the  performance  of  this  operatioUi  many  entertained  doubts 

r  the  foit;e  of  the  circulation  so  near  the  heart  in  so  large  a  vessel  would 

Dt  the  formation  of  a  coagulum,  and  of  course  interfere  with  the  obli- 

\  of  the  veaaei     These  doubta  have  now  been  reroofeii,  and  I  consider 

reaaonable  objections  fall  with  them,  except  those  arising  firom  the 

'  to  the  thoracic  duct  and  pleura  are,  in  my  opinion,  the  most  serioius 

ip  foT,  with  ordinary  coolness  and  care,  there  will  be  little  danj^^r  of 

the  pneumo-gaslric  and  phrenic  nen-es,  or  carotid  artery,  in  the 

The  veLns  may  be  lacerated  by  great  roughneaa,  but  can  scarcely  be 

tiiOTBcic  duct,  I  think,  can  almost  always  be  avoided  by  reaching  the 
eredge  of  the  scalenus  half  or  three-quarters  of  an  inch  above  its  insertion^ 
I  then  presaing  the  finger  down  towards  the  rib.  The  duct  is  thus  kept  out 
the  way  of  laceration   by  the  tingur,   and  aftom-ards  by  the  aneurismal 

T  am  aware  that  this  duct  varies  in  its  course,  but  this  direction  1  am 
will  usually  i«ecure  ils  safety.      By  adopting  it  in  the  many  times  I 

and  diaaected  the  parts  in  the  dead  body,  it  was  uninjured. 
Artery  Hes  in  contact  with  the  pleura,  the  hiceration  of  which  might  be 

with  very  diatresaing  and  dangerous  consequences. 
A  carelul  introduction  of  the  aneurismal  needle,  and  soon  turning  up  its 
btf  will  usually  secure  the  safety  of  this  membrane.     In  none  of  my  opera- 
m  on  the  dead  body,  where  it  was  performed  in  this  wa}-,  waa  it  injured. 
The  hicroorrbage  in  this  case  came  from  the  distal  end  of  the  artery,  and  the 
^  free  and  direct  anastomosis  of  the  internal  carotid  at  the  base  of  the  brnin 
k  the  Tertebral,  induce  me  to  think  that  it  was  the  latter  vessel  which 
■mitted  the  blood.     8ome  indeed  may  have  come  through  the  thyroid  axis, 
I  conaider  the  former  mode  more  direct* 
'S&onld  this  operation  be  repeated,  I  would  suggest  securing  the  Tertebial, 
I  if  poasible  the  thyroid  a^is,  by  ligature. 
The  difBcnltiea  are  indeed  thua  increased,  but  not  insurmountable.' 

I  haye  liad  the  greatest  pleaaure  in  laying  the  history  of 

(which  is  too  little  known  in  England)  before   the 

of  this  work,     "WTiether  it  justifies  the  operation  in 
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any  giyen  case  most  still  be  a  matfcer  of  iodividtial  opinioi. 
It  certainly  shows  the  opinion  ordinarily  entertained  of  ihB 
impracticability  of  the  operation  to  be  errGneoos;   bat  le 
cannot  avoid  seeing  that  the  difficulties,  and  even  the  anatomicd 
dangers  of  the  operation  (terrible  and  almost  insarmonntable 
these  latter  are  *)  do  not  exhaust  the  objections  to  the  proceed^ 
ing.     For  in  this  as  in  all  previous  cases  which  survived  thoM 
dangers,  the  cause  of  death  has  been  secondary  hfiemorrhigi 
Dr.  Sodgers's  suggestion  of  tying  the  large  branches  which 
off  near  the  distal  side  of  the  ligature,  is  eminently  worthy 
trial.     Still  more  is  it  to  be  hoped  that  some  method  maj  h 
found  for  obliterating  arteries  without  dividing  them.    If  tl 
latter  desideratum  could  be  realised,  I  should  expect  the  lig«ta 
of  these  great  arteries  (innominate,  first  part  of  subclavian, 
possibly  abdominal  aorta)  to  take  its  place  among  the  recogmM 
and  successful  operations  of  modem  surgery. 


*  In  this  very  case,  if  I  read  the  account  rijii^ht,  the  prolMkbility  is  tiutt 
pleura  was  opened  during  life.  It  is  true  the  pleura  has  been  known  to  hi 
heen  opened  in  operations  on  the  suhclavian  arteries  in  cases  which  have  bm 
theless  proved  successful  (vide  p.  660). 

T.  H. 


SECTIONS  OF  THE  MUSCULAJR  SYSTEM. 


[  LTHOUGH  muscles  are  so  much  exposed  to  accideiita  and 
riolence,  they  ar^  not  readilj  injured  ;  nor,  considering 
high  organisation  J  are  they  frequently  the  seat  of  diaease. 
cks    may    suffer   from    contusions,    strains,   rupture,   and 
of  different  kinds.     Severe  contusions^  are  frequently 
red  by  temporary  loss  of  power  in  the  muscle ;  this,  to- 
with  the  extreme  pain  in  any  attempt  to  move  the  part, 
larly  in  the  neighbourhood  of  the  large  joints,  sometimes 
to  the  suspicion  of  more  serious  injuries,  as  fracture  or  dis- 
fttion.     Strains  of  muscles  are  often  followed,  especially  in 
'  life,  by  pains  of  a  lasting  and  troublesome  character,  par- 
of  the  natnre  of  rheumatism.     Muscle  may  be  ruptured 
from  eirtemal  violence  or  from  the  too  energetic  action  of 
I  own  fibres  ;  this  latter  occurrence  is  by  no  means  a  common 
,  apeeially  that  in  which  the  entire  muscle  is  torn  across. 
t  Hiring  body,  muscle  ofi^ers  a  greater  resistance  to  a  force 
ag  to  rend  it  than  either  tendon  or  bone ;  and  when  it 
I  give  way,  it  is  for  the  most  part  at  its  point  of  junction 
i  the  tendon.     Sedillot*  says,  that  in  twenty-eight  cases  of 
of  muscles,  thirteen  were  ruptured  at  this  point 

[TV?  power  of  resistAnce  in  a  soucid  and  hefthhy  muscle  in  a  state  of  full 
dty  U  enormoas ;  utid  many  intefesting  compftri^ona  and  calculations  on 
mbj«ct  will  be  found  iu  li^ireili,  De  moitt  Ammfslhtm.  Percy t  relates  the 
'  *  person  with  hty  neck,  who  was  suspended  by  the  head,  with  a  view 
•  the  muscle  on  the  stretch  ;  the  result  was  fieparation  of  the  muscle 
I  ifti  tnsertiuD,  but  no  laceration  of  its  fibres  ;  and  in  a  c&ae  in  which  the 
nb  Wit  torn  off^  the  tendons  were  drawn  out,  but  the  muscles  were  left 
bjtovdy  except   at  the  point  of  junction  with  the  tendon.      We  are  all 
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eases  of  rupture  oecur  sufficieutlj  often  to  hh 
ns  one  or  more  opportiinities  of  witnessing  it. 
corded  no  less  than  twenty-eight  cases  of  entii 
taneons  rupture  of  muscles ;  but  lie  observes, 
act  can  occEision  a  rupture  of  their  fibres,  ho'w 
effort  may  be,  and  this  for  two  reasons :  1st,  I 
influence  of  the  will,  all  the  fibres  of  a  muscle 
associated  with  it  in  its  action,  contract  lu 
neonsly,  and  in  a  regular  order,  to  overcome  ; 
2ndly,  because  at  the  moment  that  the  will  | 
power  opposed  to  it  is  greater  than  its  efforts 
ceases  to  strive  further.  Rupture,  therefore  ca 
when,  in  some  involuntary  or  instinctive  eflfort 
vour  to  recover  the  equilibrium  in  a  false  sti 
similar  cause^  the  whole  force  is  thrown  in  a  T 
pected  manner  upon  one  or  two  muscles,  oi 
fibres.  Among  the  ca^es  collected  by  S<5dillot 
the  rectus  femoris  was  ruptured.  In  anothe 
magnus  muscle  was  found  ruptiu*ed  after  d4 
having  died  from  inflammation  and  suppurati 
accident,  Tlie  complete  rupture  of  the  bicepE 
thigh  occurred  in  a  man  falling  from  a  heig 
recti  abdominis  were  ruptured  at  tlieir  upper 
man,  in  the  struggle  to  save  a  tray  of  ceme: 
from  a  platform. 

It  more  fi^equently  liappens  that  a  few  fibres 
jjare  ruptured,  and  this  usually  occurs  in  tha 
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^Use  of  urute  tmumntic  t^ptaniis,  under  LftrrftT,  the  mftn  was  immersed 

biitlidf  after  each  nf  which  the  convul^ioni*  and  mumuilar  contrfictiaoi 

oflt  tevere,  and  he  died  in  three  hours  j  a  swelling,  however,  had  been 

*ly  ah«erved  below  the  umbilicus,  on  the  rig^ht  side.     Oo  a  poal-niortem 

Mi<>D,  it  was  found   that  the  tumour  waa  occaiijoiied  bv  the  retractf^d 

Use  re^tua,  whirh   was  entirely  torn  acrosa.     The  ftpace  between  th« 

i  of  the  muscle  wag  filled  with  blood.     Mr.  Curlinp  describes  a  case  in 

kh  portions  of  both  recti  abdominis  were  ruptured  by  tetiiuic  convulaiona 

of  the  specimens  i»  in   the  Mus*euni  of  the  College  of  Sur^icons).     Mr. 

f  6xhihit«d,  at  the  Patholo^cal  Society,  the  rectus  muscle  of  a  patient 

i  di«d  of  tetanua,  in  whom  almost  complete  tranpvera©  larenttion  of  the 

had  taken   place.     In  Mr.  Barle's  cjiee  of  tetanus,  described  in  Med.' 

'TrttHs.  ToL  Ti.,  one  of  the  psoas  niu.«<cles  was  partially  ruptured.     Boyer 

*  the  ciL*e  of  a  atn^ngr  man  n/lniltted  int^j  La  Charite  with  *  bilious  fever; ' 

'•(i«-  wan  yiven  him,  and  whilst  voraitiug^,  acute  pain  was  felt  a  little 

the  middle  of  the  left  rectus  ahdominis  musele.     On  examining  the  part, 

f  was  neither  tuniefaetion  nor  discoloration  of  the  ?«kin^but  an  indentation, 

which   the  fio^^ers  could  be  placed,  was   felt     The  man  died;  and  tho 

wa*  found  completely  torn  acroea,  the  two  ends  being  an  inch  apart,  and 

between  filled  with  blood, 

rapttire  of  a  muscle  is  accompaixiecl  by  extreme  pain, 
ibling  that  occasioned  by  a  smart  blow  from  a  whip  or 
and  often  bj  a  distinct  sound  like  the  snapping  of  a 
I;  all  motion  of  the  part  is  either  impossible,  or  is  accom- 
by  such  severe  pain,  with  spasmodic  twitching,  as  to 
the  patient  to  desist.  It'  the  muscle  be  a  8iii>erficial 
deep  indentation  will  be  found  at  the  seat  of  rupture, 
luced  by  the  retraction  of  its  divided  ends;  and  often  a 
tisiderable  swellin*^',  proportioned  to  the  vigour  of  the  con- 
ion  of  the  torn  fibres,  as  in  tt^tamis;  and  as  there  is  always 
Lvasation  of  blood,  much  discoloration  of  the  skin  will 
The  indentation  and  extravasation  are  not  apparent, 
rer,  in  ruptures  of  the  deep  muscles,  by  which  their 
losis  is  rendered  leas  clear.  If  the  rupture  be  discovered 
f,  and  judiciously  treated,  a  sufficient  approximation  of  the 
ided  ends  will  result,  good  union  will  follow,  and  the  fimction 
iff  the  muscle  will  l>e  restored.  If,  on  the  other  hand,  it  be 
••rerlcK)ked  or  m^altreated,  or  if  it  occur  in  a  part  where  proper 
^beasorea  cannot  be  employed  to  approximate  the  ends  of  the 
jle,  »8  in  some  parts  of  the  trunk,  in  ruptures  of  the  deep 
about  the  hip  and  shoulder,  Ac,  it  will  be  fovmd  that  a 
I^  separation  exists,  and  that  the  ends  of  the  muscle  instead 
uniting^  have  become  attached  to  the  parts  in  the  immediate 
g-hbourhood,  and  the  use  of  the  muscle  is  consequently  lost, 
treatment  consists,  1st,  in  placing  and  retaining  the  part 
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in  a  position  most  farourable  for  relaxing  the  mosclea ;  and 
in  approximating  the  separated  ends  to  one  another  by 
compression,  which  we  know  exercises  so  great  a  power  in 
trolling  and  modifying  the  excess  of  contraction  in  the  m 
in   fractures,  &c.     As  regards  the  first,  this  is  easily 
plished  in  the  limbs :  thus  in  rupture  of  the  rectus  femoris 
knee  is  straightened,  and  the  limb  is  raised  to  an  angle  with 
body,  as  in  fractured  patella ;  but  where  the  rupture  occurs 
the  trunk,  this  cannot  be  done  so  readily ;  yet  in  the  case 
mentioned,  in  which  both  recti  abdominis  were  ruptured,  a  gool 
union  was  effected  by  keeping  the  patient  in  a  sitting  postev^ 
the  body  being  bowed  forward,  together  with  proper  bandagei.*: 
The  second  is  accomplished  by  an  even  and  uniform  compresnoi 
of  the  muscles  by  means  of  carefully-applied  flaimel  bandage^' 
or  laced  belts,  aided  in  some  cases  by  a  strip  of  leather  or  gutii- 
percha.     At  the  end  of  from  a  fortnight  to  three  weeks,  tlie 
union  is  generally  completed.     The  process  of  union  is  similir 
to  that  of  other  structures ;  the  effused  blood  is  absorbed,  plai- 
tic  lymph  is  poured  out,  which  assumes  by  degrees  the  firm  aai 
resisting  character  of  tendon,  muscular  fibre  itself  being  nem 
reproduced.     When  a  muscle,  with  the  integument  and  paid 
around,  is  divided,  it  retracts  to  a  greater  extent  than  when 
the  muscle  alone  gives  way,  from  being  deprived  of  its  coUateid 
support.     This,  in  conjunction  with  an  open  wound,  rendenit 
extremely  difficult  to  approximate  the  retracted  ends  of  tlie 
muscle,  and  to  find  means  for  retaining  them  in  a  proper  pod- 
tion ;  hence  it  will  be  found  that  wounds  extending  throngk 
muscles  are  followed  by  nearly  complete  loss  of  their  use,  t^ 
great  chasm  between  their  ends  being  filled  up  by  granulation. 
It  is  recommended  to  endeavour  to  bring  the  ends  together  hj 
sutures.     These,  with  a  position  favourable  for  the  approxima- 
tion  of  the  ends,   and   such   encircling  supports   as  can  be 
employed  where  a  wound  is  present,  may  do   much  towards 
restoring  the  muscle  to  a  certain  amount  of  usefulness. 

Inflammation  o/mti«cJ6.— Independently  of  rheumatism,  mus- 
cles may  be  the  seat  of  inflammation  from  various  causes,  both 
simple  and  specific,  which  may  terminate  in  abscess,  or  in  some 
morbid  changes  of  structure,  to  be  described  hereafter.  Inflam- 
mation followed  by  abscess  occurs  occasionally  in  the  parietal 
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leg  of  the  alxlonien,  ari:§mg   either  from  some  injury  or 

nt  apparent  cause.     It  appears  tirst  as  an  extremely  pain- 

iTi'l    more  or   less  circumscribed   swelling,  distiuctly  felt 

i>ortion  of  the  muscular  planes:  ai\eT  a  time  obscure 

.ttiou  is  perceived ;  pain  is  now  veiy  great,  espt^ciaOj  on 

Last  movement,  accompanied  by  irritative  fever.     On  laying 

the  abscess,  pus,  discoloured    and   somewhat  offensive, 

♦  d,  the  symptoms  quickly  subside,  and  the  cavity  readily 

■.ij-  iip  and  heals. 

r«{ul«Dl   depo«iU  in   the  pectoral  muscles,   extending   to  the   intercoAtitl 
diapbrngiiif  occuttlhI  in  a  vh^  dvscnhed  by  Mr.  Tlat'ou  in  I\ttJi, 
f©L  V.  p.  320,     The  patient  !ku1  rigors  and  other  sympl«iius  <if  fevt-r  tea 
doro  his  death,  with  great  paiw  in  the  right  hvpochondriiic  region ;  for- 
cf  matter  vraj*  suspected,  and  pus  followed  the  iutroduction  of  a  needk. 
were  no  purulent  deposits  iu  any  viscua. 

deposit  of  pufi  sometimes  lake^^  plnce  in  musclea  as  well  &«  in 
Mnicuijea*   A  case  i.^  given  of  phlebitic  »u[ipumtian  in  mudde,  onginatiog 
Vhat  lie  terms  puerperal  rheumatism,  by  M.  Cruveilhier.* 

Inflammation  may  occur  io  muscles  a^  a  symptom  of  secoii- 

y,  or  rather  tertiary,  syphilis.      Iii  a  paper  read  before  the 

Medical  and  Chinirgical  Society  in  January  1845,t  Mr, 

deecribed  a  group  of  three  ca^e«,  tT??o  of  which  were  as- 

with  other  symptoms  of  constitutional  syphilia,  whilst 

history  of  the  third  case  was  obscure.   The  disease,  which  he 

Been  described  before^  appeared  in  the  form  of  rounded 

ient«  in  the  left  sterno-eleido-mastoid  muscle;  there 

tliree  swellings  in  two  of  the  cases,  and  two  only  in  the 

;  in  one  of  these  there  was  also  an  enlargement  in  the 

lous  origin  of  the  muscle;  the  tumom*s  were  evidently 

in  the  substance  of  the  muscles,  and  were  nearly  of  the 

a  pigeon's  egg,  and  gave  a  singular  beaded  appearance 

muscles ;  there  was  stiiEuess,  with  much  tendei-uess,  in 

,  and  great  pain  when  the  muscle  was  in  action ;  the 

was  neither  adherent   nor  discoloured ;  the  disease  was 

in  its  progress,  and  had  remained  nearly  stationary  for 

le  months.     All  the  cases  occurred  in  females,  probably  from 

neck  being  more  exposed  than  in  men ;  in  each  ease  the 

of  the  iodide  of  i>otassium  were  manifest.     In  the  first 

the   patient   obstinately  refused   to   take   the   iodide   of 

ium,  in  consequence  of  which  mercury  and  various  other 

were  tried  without  any  good  effect,     After  some  time 
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constituted  the  swellings  could  not  of  course 
from  these  cases ;  but  a  case  occurred  some  time 
there  was  a  tumour  in  the  middle  of  the  biceps  r 
and  defined  as  to  induce  the  surgeon  to  proceed 
by  operation,  when,  on  cutting  into  the  fibres  of 
tumour  was  visible,  but  the  muscle  in  that  part 
and  infiltrated  with  a  grayish  kind  of  lymph, 
which  oozed  away  with  much  blood,  all  the  swe 
and  the  wound  healed,  leaving  no  enlargement 
has  been  thrown  upon  the  nature  of  these  affectic 
cles  and  the  changes  they  undergo  by  M.  F,  Bou 
pelier,  under  the  title  of  Tumeurs  syphilitiquei 
According  to  him,  both  tendons  and  muscles  ai 
syphilitic  tumours  and  contractions,  which  occi 
tion  with  other  symptoms  of  constitutional  sypl 
observed  these  tumours  in  the  glutseus  maxin 
trapezius,  the  stemo-cleido-mastoideus ;  also  in 
structure  of  the  tongue,  lips,  and  pharynx.  Witl 
treatment,  he  for  the  most  part  found  the  iodide 
given  internally,  with  the  external  use  of  the  ioc 
very  efiectual  in  removing  the  tumours,  excepi 
tongue  and  pharynx,  which  were  very  obstinate ; 
the  muriate  of  gold,  in  doses  of  from  -^ih  to  | 
was  given  with  success.  M.  Bouisson  was  fortm 
opportimities  of  seeing  this  disease  in  its  advan 
well  as  the  staj^e  above  described.     He  found  th< 
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the  effused  matter  and  its  conversion  into  a  kind  of 
nons  fluid,  or  may  form  an  abscess,  which,  on  slowly 
to  a  head,  may  burst,  and  leave  an  unhealthy  ulcer  with 
bfcy  surface  and  foul  discharge.  Some  of  these  enlarge- 
lei,  instead  of  euppurating,  harden  and  become  converted 
Ipartilaginons  or  even  bony  structure. 

mam  r»  desrnhed  in  the  OazHte  drs  lif^pitttuT^  Jamiarj  16,  18*^,  nf  a 
ir  ifivcilving  nearly  the  whole  length  of  the  8temo-cl£*ido-ina8toid*iuf* 
)lt*  When  the  muscle  was  contrncted,  the  swelliog  wa^  ini movable,  but 
b  relaxed  atate  it  could  be  moved  on  the  deep  plane  of  ^bre<^;  the  skin, 
hi  not  adheTCtit,  did  not  slid«  r^adilj  over  it  iw  nittuml,  and  there  was  a 
'  Mush  on  it ;  there  were  dull  pains  in  the  part,  which  occurrett  nt 
tun  intervals,  not  more  by  nijxht  than  by  day ;  neither  re,'«piration  nor 
Itian  "wia  impeded.     There  were   decided   traces   of  oM  ennj^tittitional 

ii,  a0  In  mocrt  of  the  caaeA  reported.    The  patient  was  about  to  undergo  a 

of  tlie  iodide  of  potassium* 

■netlmes  these  swelling  assume  the  form  still  more  com- 
Ijr  of  defined  tumours. 

Robert  •  describes  a  case  of  a  tumour  which  formed  in  the  calf  of  the 

%it^  as  large  aa  an  ^^f  hard,  u  a  equal,  and  lobniated  on  the  aurfnce,  8omr- 

iDOTfiblei  tender  to  the  touch,  but  mit  painful,   which  was  completeh 

%j  the  iodide  of  potawjiiura.     In  Pnth.  Tram,  vol.  vii.  a  very  interestiny 

|lt  of  a  tumour  is  jnven  by  Mr.  S.  Joohh  ;  the  tnnmur  waa  removed  by 

^iitb   from  a  patient  iu  St.  ThomaH*!*  UoBpital,  November  fS,  185-1,     The 

I  h»A  had  syphilis  eight  yi^j\m  htfore,  when  he  took  mercury,  hut  had  no 

«yinptoiu5.   He  had  received  a  blow  on  the  leftshoukler  two  yearH 

ly,  aod  lo«t  for  some  time  the  use  of  the  arm;  he,  however,  ^Tadually 

I   it   aAer  mme  monthrti.     He  had  jiain^  in  the  shoulder,  wliich  were 

efed  rhetimatic,  and  were  treated  and  cured  by  tlie  iodide  of  pota^^Hium  ; 

altf^  pi«iented  themselves  at  eeveral  point*,  but  they  disappeared.  Violent 

■IPilli  came  on  in  the  shoulder,  width  wore  followed  by  a  tumour  in  th*- 

Ipii^  Tegion  of  the  scjipiilu ;  tliiB  iiici'eai^e  J  rapidly  in  size ;  his  g-eneml 

fldiTt^red  considerably.     The  tumour  wiis  well  defined,  moved  only  with 

did  not  project  much  above  the  surface,  and  measured  OJ  inch  oh  in 

t,  and  8  in  another ;  it  was  removed  with   a  larg>*  portion  of  the 

exMnining  it,  it  was  found  to  be  formed  in  the  musclea,  but 

in  the  infraspinatus,  though  nodules  were  found  in  miiny  of  the 

ag  muscle*.      The   tumour  was  mostly   hard   and   dense,  slightly 

o(  A  dead  white  colour,  aud  of  a  homoj^eneous  or  sli^rhtly  reticulate^! 

the  surrounding"  muscular  tibres  wero  directly  continuous  with  it"* 

muvular  fibres  were  present  iu  jaroat  abundance  in  many  part p^  of 

IT.     Many  of  the  fibres,  exaniineil  by  the  microficope,  had  lost  their 

^uuracter,  and  had  become  glinteuiu)?,  tran^pnrent,  and  8tructiirele«8. 

between  the  tibres  were  occupied  almost  solely  by  cells,     Mr.  South 

inforfTi«^l  me  that  the  wound  healed  well,  and  there  has  been  no  sign 

fg  disease. 


•  X'  Uni&n  m^dicnhtf  No.  37, 
•  9  2 
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Simple  contraction,  or  sliortening  of  a  mnscle  i 
alteration  in  its  stracture  or  change  from  its  n 
seems  to  be  an  occasional  effect  of  the  inf 
syphilitic  poison  in  the  system,  and  is  usual 
muscles  of  the  arm  or  fore-arm.  M.  Bicord  ha 
long  ago  as  1842.* 

M.  Notta,  in  an  interesting  paper  on  Syphilitic  Muscular 
three  cases,  the  features  of  which  were  much  the  same  ;  an 
was  the  seat  of  the  contraction.  There  was  no  hardnei 
muscle  when  not  in  action ;  the  pains  were  variable,  being  j 
muscle  on  the  stretch,  and  mostly  referred  to  its  insertia 
was  slow,  and  gradually  reached  a  certain  point,  causing 
elbow.  The  iodide  of  potassium,  with  minute  doses  c 
appears  to  have  cured  every  case.  The  same  may  be  said  c 
Ricord  %  and  others,  in  which  there  w:as  a  certain  change 
muscle,  associated  with  contraction.  As  a  general  rule,  nc 
good ;  in  fact  in  many  of  the  cases  the  disease  appeared  t 
patient  was  undergoing  a  course  of  mercury. 

Muscidar  atrophy, — Muscular  tissue  is  frequ 
atrophy,  which  may  consist  of  one  or  more  ( 
alterations : — 

1.  Simple  atrophy. 

2.  Atrophy  with  granular  degeneration. 

3.  Atrophy  with  fatty  degeneration. 

4.  Atrophy  with  (the  so-called)  waxy  degenei 

In  simple  atrophy  the  degree  of  wasting  o: 
tissue  varies  considerably.  Generally,  the  1 
paler  and  reduced  in  diameter,  retain  their  i 
racters.  The  transverse  and  longitudinal  strise  i 
the  sarcolemma  preserves  its  usual  delicate  s 
appearance,  and  the  nuclei  it  contains  are  n 
number.  Such  is  the  form  of  atrophy  met  witl 
exhausting  diseases ;  in  cerebral  paralysis ;  ai 
compressions,  and  affections  of  the  joints.  In 
however,  both  acute  and  chronic,  simple  atroph 
the  muscular  fibres,  is  accompanied,  in  a  greatei 
by  one  or  more  of  the  degenerations  above  me 
is  sometimes  the  case  after  acute  fevers,  pari 

•  Gaz,  des  H^pitattx,  p.  98. 

t  Archives  g&nSrahs  de  MidednCj  s^r.  4,  vol.  xxi\ 

X  Gaz.  des  HopUaujc,  1846,  p.  1. 
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trphoid;  after  aJcoliolisni,  lead-poisoning,  rheumatism,  fee, 

kt  there  is  another  form  of  this  malady,  which  is  known  by 

name  of  progrefigwe  muscnhtr  airoj/hi/  (Cniveilhier),  airophie 

tttlaire  fp-aieseitse  progressive  (Duchenne),  and  wasting  pcthy* 

\  curious  disease  differs  in  several  respects  from  the  atro- 

above  mentioned*     It  ia  always  ehronie,  but  of  uncertain 

ion ;  is  frequently  hereditary ;  is  capricions  or  irregnlar 

[  its  invasion ;  prone  i^  sprea4  from  one  part  t-o  another,  or 

'j-eneral,  and  thns  go  on  to  a  fatal  termination.     The 

luscles  suffer  different  degrees  of  wasting,  and  assnnie 

riety   of  aspects.     Even  in  the  same  mnscle,  bundles  in 

But    stages  of  atrophy  and   degeneration   may  be  found 

(tlie  side  of  others  that  have  retained  theii*  normal  state, 

the  wasting  is  extreme  in  all  the  bimdleSj  a  long  muscle 

be  reduced  to  a  mere  fibrous  and  cylindrical  cord,  or  to  a 

of  tendon,  and  a  flat  muscle  may  be  reduced  in  the  same 

er  to  a  kind  of  membnine.    In  some  instances  the  atrophy 

'  he  mmpley  that  is,  the  muscular  tissue  may  be  wasted  to  a 

nderable  degree  without  any  granular  or  fatty  degenera- 

;  *  but  generally,  one  or  both  of  these  alterations  of  striic- 

is  found  to  exist  to  a  greater  or  less  extent.     The  muscle 

>  changes  and  varies  in  colour  according  to  the  nature  and 

of  the  atrophy.     It  is  paler  than  natural ;  occasionally 

i  quite  colom-less,  like  the  flesh  of  fish ;  or  it  may  have  a  faint 

or  ochreous  tint.     Its  consistence  for  the  most  part  is 

in  consequence  of  the  increase  of  the  interfibrillar 

uective  tissue.     When  examined  under  the  microscopje,  the 

ed  muscles  may  be  seen  to  have  lost  to  a  variable  extent 

degree,  or  even  entirely^  the  appearance  of  transverse  and 

iidinal  striation,  while  in  a  corresponding  proportion  the 

»11B  or  muscular  element  is  transformed  into  gninules,  which, 

le  instances,  are  too  fine  to  be  distinguished  as  separate 

The  granules  are  soluble  in  acetic  acid, 

'iv  flegenerai  iiyn  or  dismtegration  of  the  muscular  tissue 

exist  alone ;  but  frequently  it  is  accompanied  by  fatty 

leration,  or  may  only  form  the  first  stage  of  the  latter 

uHy  degeneralwn, — Tliis  morbid  process  may  make  its  ap- 
ace in  the  muscidar  tissue  at  once ;  or  may  follow,  accora- 
id  altogether  replace  the  granular  change.    Besides  this 


•  Charcot,  Hay  em,  Locktart  Clarke. 
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trausformation   into  fatty  particles,  fat-cells  in  unasiial,  aal  ^ 
sometimes   in   great  numbers   are  found  between  the  fibrei,  ■ 
either  coUected  into  groups,  or  disposed  in  linear  succesnoDi  ^ 
like  rows  of  pearls.     These  cells  may  multiply  in  proportion  n  ■ 
the  muscular  tissue   disappears,  so  that,  when  the  fibres  an  ^ 
reduced  to  mere  filaments,  there  may  be  no  loss  of  Tolnme  k  - 
the  limb.     An  interesting  case  of  this  description  is  related  If 
Mr.  Hallett.^     The  degenerations  seemed  constantly  to  hm 
commenced  on   the   surfaces   of  the  muscles,   and   exteuM 
inwards  to  their  centres ;  so  that  many  which  appeared  whol^ 
converted  into  fat,  exhibited,  in  their  interior,  muscular  fibni 
in  a  more  or  less  healthy  condition. 

Waxy  or  vitreous  degeneration, — This  structural  change  WM 
first  described  by  Zenker.f  It  is  called  by  the  French  pailM>- 
logists,  vitreous  degeneration.  J  According  to  Zenker,  it  i 
observable  only  in  the  voluntary  muscles,  and  never  attacks  d 
the  bundles  of  the  same  muscle.  The  essential  change  d 
structure  consists  of  a  transformation  of  the  muscular  1 
into  a  homogeneous,  colourless,  and  glistening  substance,  ii 
which  the  transverse  and  longitudinal  strise,  together  with  the 
nuclei,  have  entirely  disappeared.  This  kind  of  degeneratioi 
is  more  common  after  acute  diseases,  particularly  after  typboi 
and  typhoid  fevers,  but  occurs  also  in  progressive  muscskr 
atrophy.  Indeed,  in  this  peculiar  malady,  all  the  three  kindi 
of  degeneration — the  granular,  the  fatty,  and  the  vitre^mt-  \ 
may  be  seen,  not  only  in  the  same  patient,  but  in  the  sand  '■ 
mii8cle.§ 

In  a  large  majority  of  instances,  progressive  muscular  atroflkl 
first  makes  its  appearance  in  one  of  the  upper  extremities 
especially  in  the  right  limb.  It  begins  commonly  in  the 
muscles  of  the  hand,  first  in  the  thenar  eminence,  then  in  the 
hypothenar,  and  next  in  the  interossei.  When  the  interosseow 
muscles  are  considerably  wasted,  the  hand  assumes  the  appear- 
ance of  a  bird's  claw — the  main  en  griffe,  as  it  has  been  termed 
by  Duchenne.  If  the  atrophy  extends  upwards,  the  flexors  and 
extensors  of  the  fingers,  and  sometimes  the  muscles  at  the  back 

•  FAlinh.  Med.  and  Snrg.  Journal^  April  1849. 

t  Uilm'  die  Verandc-runyen  der  wiUkiirlichen  Muskeln  in  Typhus  abdonwutHit 
Leipzig,  4to.  18(54. 

I  Cornil  et  Kanvier,  Ili^tologie  pathi)loffiqve, 

§  Clmrcot  et  Joflroy,  Archives  de  Physidogie  normtde  et  paihohgiqut,  186^ 
No.  {^,  p.  oOo. 
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I  of  the  fore-axm,  become  iuvolved.  When  the  disease  extends 
beyond  these  limits,  it  attacks  the  muscles  of  the  arms  and 
trmik ;  the  biceps  first,  then  the  deltoid  and  the  triceps,  the 
I  pectorals,  the  latissimi  dorsi,  the  rhomboidei,  the  extensors  and 
'  flexors  of  the  head,  the  sacro-lumbales,  the  abdominal  muscles, 
tlie  muscles  of  respiration  and  deglutition.  Occasionally  the 
depressor  muscles  of  the  jaw  become  involved.  In  some  in- 
:.  stances  the  atrophy  is  limited  to  the  muscles  of  the  fore-arm, 
[juid  in  others  it  begins  in  the  muscles  about  the  thorax,  and 
quakes  considerable  progress,  while  the  arms  remain  unaffected. 
Sometimes  it  extends  to  the  lower  extremities,  but  rarely 
b^^s  there. 

The  unequal  and  irregular  wasting  of  the  muscles  produces 
in  the  trunk  and  limbs  a  variety  of  alterations  in  their  shape 
!  and  position,  which  are  characteristic  of  the  disease;  for  in 
^-ordinary  atrophy  succeeding  exhausting  diseases,  the  emaciation 
18  uniform,  as  it  affects  nearly  all  the  muscles  of  the  part  to 
the  same  extent. 

The  earliest  symptom  of  progressive  muscular  atrophy  is  a 
loss  of  muscular  power  in  the  afflicted  parts,  especially  after 
ezercifie  or  exposure  to  cold.  With  this  weakness  there  is  an 
Awkwardness  in  the  patient's  movements,  and  a  certain  loss  of 
nrasciilar  co-ordination,  arising  from  the  unequal  or  irregular 
wasting  of  the  muscles,  and  the  consequent  change  in  their 
relative  force  or  antagonism  when  employed  in  the  performance 
of  volimtaij  movements.  Among  the  other  early  symptoms 
are  cramps,  twitches,  and  fibrillary  tremors  in  the  muscles. 
Generally  the  sensibility  remains  unimpaired,  but  occasionally 
there  is  numbness  of  the  skin,  or  a  certain  degree  of  cutaneous 
anaesthesia ;  while,  on  the  other  hand,  in  about  half  the  cases, 
more  or  less  pain  is  experienced  in  the  wasting  muscles,  or 
previous  to  their  atrophy. 

Paihology. — Cruveilhier,  who  was  the  first  to  investigate  the 
morbid  anatomy  of  progressive  muscular  atrophy,  believed  that 
atrophy  of  the  motor  nerves  was  the  starting-point  of  the 
disease.  This  opinion  was  founded  on  eleven  cases  in  which 
the  motor  nerve-roots  were  more  or  less  wasted.  But  in  the 
majority  of  instances  in  which  post-mortem  examinations  were 
made,  no  appreciable  alteration  of  the  nerve-roots  was  dis- 
covered. It  was  therefore  inferred  that  atrophy  of  the  nerves 
cannot  be  the  actual  cause  of  that  state  of  the  muscles ;  and 
since   no   disease   of  the  nervous   centres  had   hitherto   been 


disintegration.*  In  several  other  cases  which 
examined,  the  same  kind  of  lesions  were  obser 
with  similar  alterations  of  some  of  the  white 
dilatation  of  blood-vessels,  or  atrophy  of  the 
of  the  anterior  roots  of  the  nerves.t  Since  my 
on  this  subject,  several  German  and  French  ] 
means  of  improved  methods  of  observation, 
similar  resnlts.J 

Etiology, — Among  the  predisposing  causes 
muscular  atrophy,  consanguinity,  or  heredita 
universally  acknowledged  to  hold  the  first  rani 
collected  the  history  of  ten  families  in  which  m 
prevailed,  and  of  these,  twenty-nine  individuali 
Aran  relates  that  a  sea-captain  had  lost  two  : 
and  a  sister  by  this  disease,  and  that  anothe 
aunts  had  died  from  the  same  malady.  Mer] 
were  four  boys  who  had  six  healthy  sisters 
family  two  boys  were  afiected,  while  the  two 
The  male  sex  is  therefore  much  more  prone  to  n 
than  the  female — in  the  proportion  of  about 
nearly  all  the  hereditary  cases  on  record,  the 
generalized,  and  therefore  tended  to  a  fatal  ten 

Among  the  chief  exciting  causes  are  exo 
exei'tion,  cold  and  damp — especially  when  con 
juries   or   diseases   of  the   spine.     In  those  c 
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■ttributable  to  the  influence  of  cold  and  wet,  the  atrophy  is 
generally  preceded  and  accompanied  by  neuralgia  or  so-called 
■iieumatic  pains  in  the  afiFected  muscles,  or  in  the  course  of  the 
aenres  leading  to  them.  Syphilis,  again,  appears  to  be  one  of  the 
ftnignable  causes  of  the  disease.  To  this  form  M.  Bodet  has 
grren  the  name  of  atrophic  musculaire  progressive  syphilitiq^ie,* 
In  some  instances  no  particular  cause  can  be  clearly  assigned, 
Knd  these  are  the  cases  in  which  hereditary  influence  appears  to 
Dome  into  operation. 

Treatment. — This  must  of  course  depend,  to  a  certain  extent, 
m  the  causes  to  which  the  disorder  may  be  reasonably  traced. 
Bemoval  from  the  influence  of  cold  and  damp,  or  avoidance  of 
mdue  muscular  exertion,  is  of  primary  importance.  Warm  and 
■alphur  baths,  especially  those  of  Aix-la-Chapelle,  have  been 
IMiticularly  recommended.  When  there  appears  good  ground 
fcp  believing  that  the  atrophy  is  attributable  to  syphilitic  taint, 
iodide  of  potassium,  or  perhaps  mercury,  must  be  employed.  In 
cases  attributable  to  other  causes,  vegetable  and  mineral  tonics, 
cod-liver  oil,  and  phosphorus  may  be  administered.  Dr. 
Meryon  speaks  very  highly  of  the  long-continued  use  of  arsenic. 
But  of  all  remedies  hitherto  employed,  galvanism  is  un- 
doubtedly the  most  useful,  when  applied  to  the  affected  muscles. 
The  benefit  derived  from  it,  however,  is  very  often  temporary. 
Bemak  strongly  recommends  the  application  of  the  constant 
galvanic  current  to  the  spinal  column,  particularly  in  the 
eervical  region.  The  fact,  as  already  stated,  that  in  the 
advanced  stages  of  progressive  muscular  atrophy,  various 
lesions  have  been  found  in  the  spinal  cord,  would  suggest  the 
propriety  of  trying  the  effects  of  counter-irritants,  particu- 
larly setons  and  blisters  to  the  spine,  in  the  early  stages  of  the 
lisease. 

There  are  two  other  special  forms  of  muscular  atrophy,  which 
are  peculiar  to  the  period  of  childhood,  viz.,  the  atrophy  which 
Follows  infantile  paralysis,  and  the  degeneration  of  muscles 
with  apparent  hypertrophy. 

1.  The  muscular  atrophy  of  infantile  paralysis  is  extremely 
interesting  to  the  surgeon,  in  consequence  of  the  deformities 
wrhich  it  so  frequently  occasions.  The  period  of  childhood  at 
^vhich  this  disease  makes  its  appearance  varies  from  a  few 


•  r  Union  m^dicale,  No.  20,  p.  403, 1859. 
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months  to  a  few  years  after  birth,  more  especially  daring  the 
first  dentition.     The  attack  is  generally  sudden,  and  freqnentlj 
preceded  by  a  feverish  state  which  may  last  a  few  hours  or  % 
few  days,  accompanied  occasionally  by  convulsions,  which  m 
immediately  followed  by  paralysis  without  loss  of  sensibility. 
The  paralysis  generally  begins  in  the  lower  extremities,  bofc 
rarely  attacks  the  upper  extremities  alone.     At  first  it  is  more 
or  less  general,  but  after  a  variable  period  it  restricts  itself  to 
particular  muscles,  or  groups  of  muscles,  or  to  a  particular 
member,  and  thus  becomes  localized.     The  muscles  upon  whick 
it  most  frequently  fixes  are  those  at  the  anterior  part  of  tie 
leg — the  extensors  of  the  toes,  and  flexors  of  the  foot;  the 
extensors  and  supinators  of  the  hand ;  the  extensors  of  the  kgi 
and  muscles  of  the. foot.    Sometimes  »ingle  muscles  are  affected, 
and  most  commonly,  the  extensor  longus  digitorum  of  the  fco^ 
the  tibialis  anticus,  the  deltoid,  or  the  stemo-mastoid.    After  % 
time,  varying  generally  from  one  to  two  months,  but  sometimei 
much  longer,  the  paralysed  muscles  begin  to  waste,  and  in»j 
ultimately  be  reduced  to  mere  fibrous  bands.   Nor  is  the  atrophy 
confined  to  the  muscles ;  it  involves  the  bones,  ligaments,  aod 
other  parts.* 

The  paralysis  and  the  atrophies  by  which  it  is  succeeded 
combine  to  produce  a  variety  of  deformities  and  unnatnnl 
attitudes  which  call  for  the  surgeon's  skill,  either  in  the  appli- 
cation of  mechanical  apparatus,  or  in  the  performance  of  necei- 
sary  operations.  These  deformities  consist  chiefly  of  toitpei 
iquinusy  equino-varus,  equino-valguSy  calcaneus^  or  calcane(M3algUy 
and  talipes  rarw^.f 

The  paralysis  itself  and  the  muscular  atrophy  to  which  it 
gives  rise  are  not  often  fatal.  The  difficulty  consists  in  re- 
storing the  muscles  to  their  normal  condition;  but  this,  in 
many  instances,  may  be  accomplished.  The  remedies  recom- 
mended by  the  most  experienced  practitioners  consist  of  nux 
vomica,  strychnine,  cod-liver  oil,  the  preparations  of  bark  and 
iron ;  sulphur  and  salt-water  baths ;  blisters  and  counter- 
irritants  along  the  spine ;  stimulating  embrocations  to  the 
affected  muscles,  and  especially  the  application  of  electaricitj. 

•  Lahonlo  relates  a  case  in  which  considerable  atrophy  of  the  deltoid 
occurred  in  four  da\fi<  after  the  first  appearance  of  the  poralysia   Ih  la 
(dite  esst'tUielie)  de  Cenfance^  p.  4o. 

t  For  the  description  and  treatment  of  these  deforniitieSi  see  th* ' 
article,  Oriuovj^ic  Sv\\gy.¥l\, 
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2.  Degeneration  of  muscles  with  apparent  hypertrophy, — This 
peculiar  disease  was  first  understood  and  diagnosed  by  Dr. 
Dachenne  (of  Boulogne)  in  ]  858.  Since  then  it  lias  been  re- 
cognised and  investigated  chiefly  in  Germany  by  Griesinger, 
Eolenburg,  Cohnheim,  Berind,  Wemich,  Oppolzer,  Heller,  and 
Seidel.  It  begins  in  childhood,  like  the  malady  just  described, 
Imt  often  continues  up  to  an  advanced  period  of  youth,  when 
the  patient  is  cut  off  by  some  intercurrent  disease.  Its  course 
may  be  divided  into  three  stages :  a  stage  of  partial  and  in- 
complete paralysis  ;  a  stage  of  apparent  muscular  hypertrophy ; 
and  a  stage  in  which  the  paralysis  becomes  genei'al,  and  the 
muscles  waste. 

The  first  stage  begins  with  weakness  of  the  lower  extremities 
dther  before  or  after  the  period  at  which  the  child  should  be 
tble  to  walk.  In  the  former  case,  when  the  little  patient  attains 
ihe  age  of  ten  or  twelve  months,  and  attempts  to  walk  or  stand, 
it  &lls  immediately,  and  continues  unable  to  walk,  even  when 
assisted,  for  two  or  three  years. 

The  second  stage  begins  some  months — or  even  as  long  as 
two  years — after  the  muscular  weakness,  and  is  manifested  by 
a  progressive  enlargement  of  the  gastrocnemii,  then  of  the 
glutei  and  lumbar  muscles.  This  enlargement  occurs  some- 
times in  nearly  all  the  muscles,  but  in  general  it  is  limited  to  a 
few.  The  enlarged  muscles  are  firm  and  elastic,  and  become 
?ery  hard  duriag  contraction.  This  condition  may  remain 
stationary  for  some  years. 

In  the  third  stage  the  paralysis  gradually  increases  and 
becomes  more  geneial.  The  patient  is  no  longer  able  to  stand 
upright ;  the  upper  extremities  become  afiFected ;  the  enlarged 
muscles  rapidly  decrease  in  volume ;  and  the  limbs  and  trunk 
become  atrophied  en  masse.  In  this  state  the  patient  may 
exist  for  a  considerable  time,  but  ultimately  dies  by  inter- 
current disease.  Many  of  the  children  afflicted  with  this 
singular  disorder  have  dull  intellects,  and  are  occasionally 
more  or  less  idiotic. 

Morbid  anatomy. — The  morbid  anatomy  of  this  disease  has 
been  investigated  chiefly  by  Duchenne,  in  Prance,  and  by 
Eulenburg,  Ck)hnheim,  Griesinger,  aud  others  in  Germany. 
Nothing  abnormal  could  be  discovered  in  either  the  nervous  or 
TMcnIar  systems.  Eulenburg  and  Cohnheim  found  the  electro- 
aniscalar  oontractibility  everywhere  perfect.  To  the  touch  the 
•««^  jSkkBk  ■AQsation  of  a  doughy  and  inelastic  mass. 
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Th(7  were  marked  with  stripes  of  a  yellow  or  yellowish-wliite 
appearsmce.  At  certain  points  they  could  not  be  distinguished 
l)y  the  naked  eye  from  the  subcutaneous  adipose  tissue.  There 
was  also  great  hj-pertrophy  of  connective  tissue  between  the  mus- 
cular  fibres,  which  were  frequently  much  reduced  in  diameter, 
althouj^h  they  were  not  otherwise  much  altered,  Ducheime 
and  Ordonez  found  the  striae  on  the  fibres  very  much  finer  than 
usual,  and  seniitransparent.  The  same  appearance,  together 
with  an  increase  of  connective  tissue,  and  large  collections  of 
fiit-cells,  were  also  observed  in  one  case  by  myself.* 

Trent meiif. — During  its  first  stage  the  disease  is  sometime! 
curable.  Duchenne  has  recorded  two  such  cases.f  But  in 
tli«?  second  stage  scarcely  any  hopes  of  recovery  can  be  ent€^ 
tained.  Tlie  treatment  consists  chiefly  of  local  Faradization 
and  shampooing. 

Oiisijicntlon  of  muscle. — The  conversion  of  muscle  into  fet  ii 
truly  a  degeneration,  as  it  is  a  change  from  a  highly  organised 
structure  into  an  amori>hous  mass   of  adipocere.     The  same 
may  be  said  of  the  so-called  bony  deposits  in  many  soft  parts, 
which  are  not   true   bone   either  in  their  structure   or  their 
chemical  composition ;  while  the  ossific  growth  in  muscle  pos- 
sosses  all  the  qualities  of  true  bone,  and  is  merely  the  develop- 
ment of  one  organic  structure  within  another,  to  which  the 
tt^rm   *  degeneration '   would  ill   apply.      Mr.   Hawkins,  in  % 
clinical  lecture  to  which  I  shall  have  again  to  refer,  remaib 
that  the  ossific  deposit  in  muscle  is  that  of  true  bone  with 
cancel! i,  compact  shell,  periosteum,  and  cartilage,  displaying 
also   under  the  microscope  all  the  signs  of  trae  bone.    Mr. 
Quekett  showed  Mr.  Tatum  some  beautiful  microscopical  pre- 


"  Dr.  Dnclicnne  lias  invented  an  ingenious  instrument  "which  he  calls  the 
*  otnporte-piece  Instolopique,*  for  removing  small  portions  of  muscle  from  the 
livinjr  subject.  It  is  made  by  Charri^re,  of  Paris,  and  consists  of  a  steel 
rvlindrical  rod,  divisible  long^itudinally  into  two  parts ;  one  of  these  is  fixed  to 
a  Imiidle  by  means  of  a  screw,  and  terminates  at  the  screw  end  in  a  emill 
Ijollow  con«»,  tbo  base  or  lower  border  of  which  has  a  sharply-cutting  edge. 
When  closed,  the  two  pieces  together  form  a  small  cylindrical  rod  with  a  fine 
jviint.  As  soon  as  it  is  made  in  this  stat^  to  penetrate  the  muscle,  the  holla* 
roiio  is  opened  by  sliding  down  the  other  half  of  the  rod,  and  encloses  a  smiD 
portion  of  the  muscle,  which  it  cuts  and  brings  away  as  the  instrument  ii 
withdrji\\Ti. 

t  7)f  Ui  Parahfttio  mmciiloire  psettdo-ht/pertrophique,  Paris,  18C8  ;  and  ArxHm 
tjni.  de  Med,    .Tonviet  «it  fte(\,  \^^. 
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parations,  whicli  prove  the  true  bony  nature  of  these  deposits. 
I  Ossific  growths  may  take  place  over  a  large  extent  of  the 
Toluntary  muscles,  or  may  be  limited  to  one  or  two  points. 
In  the  Museum  of  the  College  of  Surgeons  is  the  skeleton  of  a 
man  in  whom  nearly  all  the  muscles  of  the  back  had  become 
ossified,  large  sheets  and  masses  of  bone  occupying  the  places 
of  the  latissimus  dorsi,  spinalis,  and  rhomboid  muscles,  forming 
large  bony  sheets  on  the  back  and  sides,  while  large  stalactical 
growths  of  bone  spring  from  the  pelvis,  ribs,  and  scapulae. 
The  following  case  is  valuable  from  the  circumstance  of  its 
progress  having  been  watched  from  its  commencement  up  to  its 
Teiy  advanced  state  in  1862,  when  the  account  was  published. 

G.  Brown,  ajjred  twenty- two,  was  originftlly  admitted  into  St,  George's 
BoBpittl  under  the  care  of  Mr.  Caesar  Hawkin«}  in  August,  1843,*  with  swellings 
is  the  dorsal  and  lumbar  regions,  some  of  them  apparently  bony.  Their  appear- 
ance was  accompanied  with  severe  rheumatic  pains.  All  these  disappeared  under 
tieitment.  They  reappeared,  however,  and  then  one  was  removed  from  between 
tiie  trapezius  and  rhomboid  muscles ;  it  was  intimately  connected  to  both,  fibres 
ftnn  both  being  inserted  into  it ;  one  end  of  it  was  fixed  to  the  spines  of  the 
Uth  and  seventh  dorsal  vertebrae,  the  other  was  smooth,  playing  on  the  end  of 
the  scapula.  After  this,  for  four  years,  fresh  tumours  were  observed  to  form  in 
dBiferent  muscles  of  the  trunk  and  neck,  being  at  first  soft,  growing  rapidly, 
then  becoming  hard,  and,  after  a  time,  either  disappearing  altogether  under 
treatment,  or  leaving  a  bony  deposit  behind.  This  new  bone  extended  slowly 
towards  either  extremity  of  the  muscle  in  ridges  corresponding  to  its  fibres.  lie 
VIS  now  lost  sight  of,  but  in  June  1850  again  presented  himself  at  St.  6eorge*8 
Hospital,  with  extensive  ossification  of  the  muscles,  together  with  several  exos- 
toses both  on  the  spine  and  ribs.  The  greater  part  of  the  latissimus  dorsi  on  either 
■de,  especially  at  the  free  edges,  was  ossified  ;  large  masses  of  bone  filled  up  the 
bollowa  on  either  side  of  the  vertebral  spines  from  the  sacrum  to  the  occiput, 
soldering  all  the  bones  together  into  an  inflexible  column.  The  ribs  were 
likewise  immovable,  partly  from  being  anchylosed  to  the  spine,  and  partly  by  the 
ossification  of  the  muscles  connecting  them  with  the  scapula  and  spine ;  so  that 
respiration  was  entirely  performed  by  the  diaphragm.  The  trapezius,  and, 
apparently,  the  deep  muscles  at  the  side  of  the  neck,  contained  large  deposits  of 
bone ;  botii  scapulae  were  immovably  fixed  to  the  ribs,  principally  by  the  ossifica- 
tion of  the  serratus  magnus  and  rhomboid  muscles.  In  front,  both  the  great 
pectoral  mosdes,  from  their  origins  to  their  insertions,  were  almost  entirely 
ossified, presenting  ridges  taking  the  course  of  the  fibres,  and  forming  large  masses 
St  the  folds  of  the  axilla.  The  stemo-hyoid  and  sterno-thyroid  muscles  were 
Buch  ossified;  and  these,  together  with  the  recent  appearance  of  a  considerable 
swelling  below  the  chin,  had  been  accompanied  with  so  much  difficulty  in  deglu- 
tition as  to  alarm  him ;  he  therefore  came  to  the  hospital  to  see  Mr.  Caesar 
Hawkins,  under  whose  care  he  had  before  been.  The  fulness  in  the  upper  part 
of  the  throat  was  not  hard,  but  very  tender ;  it  yielded  to  a  second  application 
of  a  blister  in  a  few  weeks,  so  that  the  genio-  and  a*  «  eould  be 

*  Jded.  Qaz,  yoL  itiIf,  18 
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distinctly  folt  almost  entirely  oMtiBed.    Ppeparatioiw  from  this  case  are  in  tlie 
Museum  of  St.  George's  Hospital. 

Tlie  cause  of  osseous  growtli  in  muscles  is  not  easily  ex- 
plained.    A  tendency  to  increased  bony  deposit  is  not  yery  im- 
common,  and  shows  itself  in  exostosis  and  extension  of  bonj 
groA\'th  into  the  tendons  inserted  into  the  bones ;  but  in  ossifie 
gro>vth  in  muscle  it  is  a  distinct  formation,  and  in  no  war, 
at  first,  connected  with  exostosis.     It  is  of  inflammatory  origin, 
as  the  pain  and  swelling,  and  also  the  effects  of  remedies, 
would  indicate.     Mr.  Abemethy  mentions  the  case  *  of  a  hd 
in  whom  either  an  exostosis  or  bony  growth  in  a  muscle  inr 
variably  followed  a  blow  on  the  part.     Mr.  Hawkins  aDndei 
to  an  account  of  eighteen  cases  of  bony  growths  in  musdes 
among  the  recruits  in  the  Prussian  service  ;  these  were  said  to 
have  been  the  result  of  inflammation  in  the  deltoid  and  pee- 
toral   muscles.     Inflammation  of  muscle  is  rare,  and  excen 
of  bony  deposit  in  the  system  is  not  very  common ;  but  when 
they  both  occur  in  the  same  individual,  the  exudative  lymph  in 
the  former  would  seem  to  be  a  favourable  nidus  for  ossifie  deposiL 
As  regards  the  treatment,  no  local  measures  answered  in  the 
above  case  so  well  as  blisters,  under  which,  with  the  exhibition  of 
colchicum  internally,  considerable  diminution  of  the  swellingi 
and  relief  of  the  pain  took  place.    The  swellings  completely  dis- 
appeared after  a  course  of  the  iodide  of  potassium,  at  first  fife^ 
and  then  seven,  grains  thrice  a  day  in  sarsaparilla ;  but  thg" 
returned  again  shortly  after,  while  the  patient  was  still  taking 
the  medicine.    On  the  reappearance  of  the  disease,  mercury  was 
given,  two  grains  of  calomel  and  a  quarter  of  a  grain  of  opium 
twice  daily,  which  at  the  end  of  three  weeks   produced  sore 
month ;  again,  all  the  swellings  were  nearly  removed,  at  first 
rapidly,  then  slowly ;  but  a  large  mass  of  bone  between  the  scapnift 
and  spine  was  removed,  as  stated,  by  operation.    After  this,  from 
ha^mon'hage  and  other  causes,  his  health  failed,  and  he  was  much 
reduced,  and  specifics  were  laid  aside  for  some  time.    Numerous 
fresh  tumours,  having,  however,  formed,  he,  in  a  few  months, 
began  the  phosphoric  acid,  first  in  half-drachm,  and  afterwards 
in  drachm,  doses,  three  times  daily,  which  he  continued  from 
April  G  to  May  21.     The  swellings  greatly  diminished  under 
this  treatment,  and  with   the  repeated  application  of  blisters 
their  recurrence  seems  to  have  been  arrested.     Thus  the  reme- 
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ppear  to  have  been  cbosen  with  a  view  to  the  inflaiii- 
^  nature  of  the  complaint,  and  to  hare  been  most 
ous;  yet  so  sti^ongf  was  the  tendency  to  relapse,  that  the 
gs  formed  again  and  again,  even  nnder  the  treatment 
Bd  caused  them  to  disappear.  They  were,  however, 
amasted,  the  blisters  having  been  most  conducive  to 
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^■8  of  different  kinds  are  occasionally  fonnd  in  muscle. 
that  which  occurs  most  frequently  is  the  fibrous 
%  of  a  cartilaginous  hardness,  and  often  growing  to  a 
srable  size, 

^g«d  foiiTteen,  wa»  under  Mr.  Tatnm'a  care  in  Rt.  Oeorgpe's  Hospital  in 
met  of  l^CiO,  with  n  tuTnonr  m  larjjr^  a**  the  double  fi^t,  at  tlie  back  part 
It  thighf  about  it*  mitldle  ;  it  was  extremely  hard,  and  appeared  to  be  a 
j^ttimotir  jirowinjf  from  tlie  bono,  m  closely  did  it  seem  to  be  attneJied 
Kilaxiiig  the  mupcle:^,  however,  by  bending  the  knee,  it  admitted  of  a 
aorement  on  the  fejnnr»  The  tumour  was  removed,  but  not  wilbont 
^aurtly  from  its  Ticinity  to  tlie  hone,  wliich  it  seetned  to  grasp,  and 
Ktbe  great  sciatic  nene  was  imbeilded  in  it,  and  was  only  freed  by  care- 
Bon*  The  tumour  was  found  to  have  had  ita  oriirin  in  thf*  f^f^miniwm- 
muscle,  the  lower  part  of  which  wos  liealthy,  but  the  part  above  the 
"WBtf  converted  into  a  pale  structure  similar  to  the  tuTuour,  but  lees 
id  retaining  the  form  of  the  muscle,  with  a  Hlijiht  remnant  of  fibrous 
IOC.  The  tumour  wa^^  extremely  dense*  of  a  semitrnnspareot,  carlilafii- 
wet  Some  of  the  fibres  of  the  muM^le  were  spread  over  the  tumour ; 
tpped  into  it,  but  were  »oon  lost  in  its  Bubstance. 

T  after  thi?,  a  tumour  of  a  similar  character  wa«  removed  from  tbo 
nuftcle  of  a  young  man  by  Mr.  Johnson  ;  it  was  about  the  mt^  of  an  efsf^, 
ded  on  all  flidei  by  muscular  fibres.  Many  of  tbf^  fibres  entered, 
fW  traced   a   considerable   way  into  the  dense   tibro-cartilaginous 


arring  fibroid,  althoiipjh  it  does  not  oriofinate  in  nuis- 
acttire,  has  a  great  tendency  to  be  reproduced  in  it. 

itieata  under  the  care  of  Mr.  Ilawltins  in  St.  Oeorge*«  TTospital, 
had  a  tumour  of  this  description  in  the  breast,  and  in  whom 
«tame<U   and    were    removed  several   times,   it  was  ob&eired 


fiing  gifes*  an  account  of  a  fibrous  tumour  which  he  removed  from 
Hemius  muscle  of  a  girl  aged  nine  ;  it.^  circumference  was  not  very 
.  from  the  muscle,  so  that  its  more  prominent  central  part  only 
See  Path.  Ttam.  vol.  vi.  p.  340,  Mr,  Birkett  removed  a  tumoof 
iort  head  of  the  biceps  flexor  cruris,  of  a  chondro-ostoid  growth,  44 
I  io  rize,  of  a  greyish-pearl  tint,  and  of  cartilaginous  structure  ;  the 
r  bcme*     Ibid,  vol  ix,  p,  307. 
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that  when  the  recurrence  took  place  the  pectoralis  major  was  the  put 
principally  involved.  A  man  came  under  Mr.  Tatum*8  care,  from  whom  i 
tumour  of  the  above  nature  had  been  removed  from  the  parotid  region,  nd 
bub^equently  a  recurring  small  one  from  over  the  masseter  muscle;  fm 
months  after  which  he  became  Mr.  Tatum's  patient,  having  a  tumour  aboit 
the  size  of  a  French  walnut  in  the  neighbourhood  of  the  second  cicatrix,  (k 
removint;  it,  Mr.  Tatum  found  that  it  had  formed  in  the  upper  part  of  thi 
mas^eter  muscle,  a  few  fibres  of  which  only  remained.  A  few  months  aA« 
this,  he  a^ain  came  under  Mr.  Tatum's  care,  with  two  tumours  the  size  d 
filberts  a  little  above  the  site  of  the  last,  and  which  proved,  on  dissecting  tliMi 
out,  to  have  had  their  seat  in  the  temporal  muscle.  Mr.  Tatum  had  a  hij 
under  his  care  from  whose  breast  he  twice  removed  a  tumour  of  the  than 
nature ;  the  disease  returned  in  the  pectoral  muscle,  in  which  it  made  iqii 
progress.    The  event  of  this  case  is  not  recorded. 

Cysts  of  various  kinds  are  occasionallj  found  in  muscki 
Some  of  these  cysts  contain  hydatids.     Such  ia  the  trichiu 
spiralis,  a  bisexual  and  minute  nematode  worm  which  is  repro- 
duced viviparously  by  the  female  parent.     The  female  trichim 
is  about  one-third  longer  than  the  male,  and  in  the  matan 
state  contains  in  its  uterus  a  variable  number  of  ova,  as  ireE 
as  free  embryos  in  diflFerent  stages  of  development.     When  ^ 
tiesh  of  an  animal  containing  spu*al  trichinse  is  eaten  by  anothei^ 
the  contents  of  the   small  intestines  are  found,   after  aboiA 
twenty-four  hours,  to  contain  a  multitude  of  these  worms,  whiA 
lie  imbedded  in  the  mucus  or  in  the  chyme.     Soon  after  the 
embryos  are  bom,  they  begin  to  migrate  from  the  intestines  ii 
search  of  muscular  tissue,  upon  which  they  feed  and  devek^ 
Concerning  the  manner  in  which  migration  is  effected,  there  ii 
some  difference  of  opinion.     Most  observers  believe  that  the 
young  trichince  pierce  the  walls  of  the  intestines  and  other 
parts  until  they  reach  the  muscles ;  while  other  observers,  with 
Dr.  Thudichum,  contend  that,  after  penetrating  the  muooai 
membrane  of  the  intestines,  they  enter  the  blood-vessels  and 
lymphatics,  pierce  the  lymphatic  glands,  reach  the  heart  with 
the  venous  blood,  traverse  the  lungs,  and  are  then  distributed, 
by  the  arterial  circulation,  to  all  parts  of  the  body.     However, 
having  reached  the  muscles,  there  they  feed,  and  grow,  and 
ultimately  become  encapsuled.     Leuckart  maintains  that  tie 
young  trichina  always  penetrates  the  sarcolemma,  while  other 
observers  assert  that  it  lives  and  grows  either  inside  or  outnde 
that  sheath.     However  this  may  be,  so  long  as  the  worm  re- 
mains outside,  the  muscular  fibre  is  not  permanently  damaged, 
although  it  becomes   somewhat  granular,  and  loses  the  di^ 
tinctness  of  ita  txana^^T^^  ^^-d^XAsya.*    ^Mt  if  the  parasite  pienei 
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tlie  sarcolemma,  the  fibre  is  permanently  destroyed ;  the  sarcous 
dements  are  disarranged,  broken  up,  and  transformed  into 
jpnumlar  masses,  which  constitute  the  food  of  the  invader.  As 
tlie  trichina  reaches  its  full  growth  and  becomes  fixed  to  one 
qpot,  the  interstitial  connective  tissue  and  the  sarcolemma 
iiound  it,  being  irritated  and  inflamed,  throw  out  an  exudation, 
priiile  the  nuclei  of  both  enlarge,  divide,  and  rapidly  multiply. 
Hie  exudation,  which  appears  to  consist  of  fluid  fibrine,  soon 
■fter  solidifies  and  forms  a  capsule  in  which  the  worm  coils 
Itself  up.  At  the  end  of  some  weeks  after  infection,  fine  dark 
gianules  of  carbonate  of  lime  and  magnesia  are  deposited  in 
variable  numbers  within  the  capsule,  and  render  it  more  or  less 
opaque. 

In  man,  trichiniasis  is  produced  by  the  ingestion  of  im- 
perfectly-cooked flesh  of  animals  infested  with  trichinae — par- 
tieolarly  pigs. 

The  pathognomonic  symptoms  of  trichiniasis  are  the  fol- 
Sming: — 

Sudden  swelling  of  the  face,  particularly  the  eyelids,  after 
ihe  patient  has  for  some  days  felt  prostrate  and  lost  his  ap- 
petite ;  fever,  with  quick  pulse  and  copious  perspirations,  which 
Jiave  sometimes  an  offensive  odour ;  painfulness  and  immobility 
of  arms  and  legs ;  the  muscles  are  swollen  and  contracted,  and 
give  great  pain  when  set  in  motion  or  touched;  the  limbs 
ve  semiflexed ;  gastro-intestinal  catarrh,  with  red  and  some- 
what dry  tongue  ;  when  the  swelling  of  the  face  has  subsided, 
the  feet,  legs,  and  thighs  become  cedematous,  and  soon  after 
anasarca  over  the  trunk  ensues.  There  is  no  other  disease  in 
which  this  particular  combination  of  symptoms  occurs.'^ 

Cysts  containing  a  black  tenacious  matter  are  occasionally 
fimnd  in  muscles ;  they  probably  are  of  the  nature  of  hasma- 
koma  occurring  in  other  parts  of  the  body,  being  merely 
nnabsorbed  extravasated  blood,  which  has  become  darkened 
and  inspissated  by  time.  Warren  describes  a  singular  tumour 
lomewhat  of  this  nature.  A  tumour  about  the  size  of  an  egg 
was  removed  fix>m  the  substance  of  the  rectus  femoris  muscle 
rf  a  woman ;  it  was  said  to  be  of  only  five  or  six  months' 
growth;  it  consisted  of  a  hard  dark-coloured   muscular  sub- 


*  For  a  recent  and  elaborate  description  of  the  nature  and  treatment  of 
kichiniasiBy  see  a  paper  by  Dr.  Thudichum  in  the  Seventh  Report  of  the  Medical 
Ogher  cf  the  PHvy  Catmcil,  1864.  Also  a  shorter  paper  bj  Dr.  Althaus^  in  the 
iMksa/  Times  and  OateUe,  1864. 
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stance,  in  the  centre  of  which  was  a  bonj  shell  an  inch  in 
diameter,  containing  a  dark-coloured  fluid,  which  had  depositfld 
a  black  crust  on  the  bony  cysts. 

Vascular  tumours  are  not  very  frequently  found  in  the  sab- 
stance  of  muscles.  According  to  Mr.  Campbell  De  Morgan,* 
they  occur  under  three  forms.  1.  As  tumours  having  tiie 
appearance  of  a  varicose  state  of  the  veins,  unconnected  withtiie 
muscular  tissue  in  which  they  lie,  but  yet  not  isolated  by  aaj 
well-defined  covering  of  connective  tissue.  2.  As  erectile  tissiu^ 
forming  in,  and  encroaching  on,  the  muscular  fibres,  from  wlddi 
it  is  not  separated  by  any  defined  boundary.  3.  As  ereciib 
tissue,  forming  a  defined  tumour,  having  an  investment  of  oon- 
nective  tissue  not  continuous  with  the  muscular  substance  ii 
which  it  is  embedded. 

The  disease  is  most  frequently  congenital,  but  may  come  on 
later  in  life,  after  injur}-,  or  without  any  assignable  cause.  B 
is  more  commonly  seated  in  the  muscles  of  the  lower  extremi- 
ties. The  origin,  mode  of  growth,  and  true  structure  haiv 
not  yet  been  satisfactorily  ascertained ;  but  it  either  spreadi 
through  the  muscular  tissue  or  occurs  in  the  form  of  isolalei 
tumours.  The  muscular  fibres  on  which  it  encroaches  aze 
compressed  by  the  hypertrophied  vascular  and  connective  tb- 
sues,  and  their  nutrition  being  impaired  by  the  altered  and 
thickened  state  of  the  capillaries,  they  degenerate  to  a  greater 
or  less  extent,  and  become  transformed  for  the  most  part  into 
fat,  while  the  connective  tissue  increases  in  quantity,  and  is  in 
some  places  condensed  into  masses  or  bands,  which,  when  thej 
form  at  the  circumference  of  the  tumour,  constitute  its  fibrov 
sheath.  There  appears,  also,  to  be  an  increase  in  the  quantity 
of  yellow  elastic  tissue.  The  changes  which  occur  in  the  vasca- 
lar  tissue  itself  are  not  well  understood. 

Sometimes  the  disease  shows  itself  in  a  number  of  different 
places  in  the  same  subject,  as  in  cases  recorded  by  Cruveilluer; 
in  one  of  these  the  hand  and  arm  were  covered  with  innumer- 
able small  tumours,  varying  in  size  from  that  of  a  small  shot  to 
that  of  a  largo  bean.  They  were  all  composed  of  erectile  tissue. 
It  is  generally  allowed  that  vascular  tumours  are  very  prone  to 
degenerate  into  cancer. 

Scirrhus  seldom  originates  in  muscles,  except  in  the  tongue 
and  substance  of  the  lip.  Warren  describes  a  case  of  what  be 
terms  scirrhus  of  the  muscle,  which  resembles  more  the  accOTii^ 
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of  the  syphilitic  tumour  described  as  having  been  removed 

the   shoulder   by  Mr,  South.      Muscles  readily  become 

»lic4^ted  in  the  disease  occurring  in  neighbouring  parts^  and 

not  unusual  to  find  the  muscles  for  a  considerable  dis- 

^afound  a  scirrhous  breast  dotted  with  seiiThous  tubercles. 

[io«i9  must  be  very  rare  in  muscles,     Warren  mentions  a 

occurring  in  the  muscular  structure  between  the  base  of 

acapnia  and  the  spine  j  this  had  been  removed,  but  a  second 

laur  appeared  in  its  place  under  the  cicatrix ;  it  was  found, 

tting  on  it,  to  be  seated  in  the  substance  of  the  rhom- 

[  and  trapezius  muscles  ;  it  was  hard  in  structure,  and  the 

yt  composed  of  black  matter ;  six  months  after  this,  the 

R»* -ase  reappeared,  of  a  carcinomatous  appearance,  and  proved 

£ncephaloid  tumours  no  doubt  originate  in  muscles,  though 
grow  so  rapidly,  and  involve  every  structure    so    indis- 
litely,  as  makes  it  difficult,  except  in  certain  organs,  to 
their  origin*      Warren,    speaking   of    this  disease  in 
iea,  describes  three  cases.    These,  however,  are  not  clearly 
to  have  sprung  from  muscle,  except  the  last,  which  had 
in  the  lumbar  muscles* 


I 


Apfections  of  Tendons. 

of  tmidom. — It  has  been  already  observed  that  ten- 
nxe  ruptured  by  the  action  of  tlieir  muscles  more  readily 
the  muscles  themselves ;  they  may  also  be  ruptured 
direct  force,  as  in  dislocation,  and  they  are  often  divided 
tially  or  entirely  in  wounds,  and  by  subcutaneous  sections- 
^Vli*>n  a  tendon  is  ruptured,  or,  what  is  nearly  the  same  thing, 
A  bj  subcutaneous  operation,  the  part  which  is  attached 
^^  I  tie  muscle  is  drawn  away  from  the  opposite  end  for  about  an 
*«^rh  ;  this  latter  is  but  slightly  retracted  by  the  action  of  its 
^-titiit^nists*  Blood  is  poured  out  between  the  ends,  but  much 
*^&a  than  in  rupture  of  muscles.  The  pain  is  said  to  be  not 
r^Vrv  gre-at ;  a  considerable  shock,  however,  is  felt,  as  from  a 
received  on  the  part,  accompanied  by  cramp  of  the  muscle, 
a  perfect  inability  to  use  the  limb ;  and  in  rupture  of  the 
la  Achillis  a  feeling  is  described  as  if  the  heel  were  sinking 
lo  a  hole  in  the  floor.  The  tendons  most  frequently  ruptured 
the  tendo  Achillis,  and  the  tendons  of  the  rectus  femoris 
the  triceps  humerL     If  the  sepai^ation  of  the  ends  be  not 
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too  great  either  in  rupture  or  subcutaneons  division,  they  unite 
with  much  readiness,  the  new  material  soon  acquiring  great  |^ 
firmness.     So  rapidly  is  the  process  of  repair  carried  on,  espe- 
cially in  the  early  stage,  that,  according  to  Mr.  Paget,  in  bk 
sixth  lecture  at  the  College  of  Surgeons,  a  specimen  six  daji 
after  division  (being  the  fourth  occupied  in  the  organism  of  the 
new  structure)  could  bear  the  weight  of  twenty-live  pounds ;  in 
another  case  the  new  material  at  the  end  of  twenty-one  daji 
bore  a  weight  of  fifty-six  pounds.    The  process  of  repair  ii 
briefly  this,  according  to  Mr.  Paget  (loc.  cit.).     For  the  fini 
forty-eight  hours  inflammatory  matter  is  poured  out,  and  infil- 
trates the  tissues  between  the  ends;  after  this  there  ensues 
infiltration  of  a  material  of  the  character  of  the  fibrine  of  fhe 
blood  in  a  solid  state,  in  which  are  enclosed  the  unabsoAed 
remains  of  the  clot  of  extravasated  blood,  and  the  two  ends  of 
the  divided  tendon ;  this  by  degrees  assumes  a  definite  cord-like 
form ;  but  even  in  five  or  six  days  it  shows  a  nucleated  stroo- 
ture,  tending  to  the  production  of  tendinous  tissue.     On  tbe 
tenth  day,  the  material  becomes  paler  and  less  vascular,  tod 
assumes  a  distinctly  filamentary  form;    and  in   about  three 
weeks  there  is  a  perfect  cord,  of  the  nature  of  tendon.    Mr. 
Paget  further  remarks,  that  in  the  further  stage  of  the  process 
the  ends  of  the  tendon  swell  and  soften  to  the  consistence  of  the 
effused  matter,  so  that  they  merge  one  into  the  other,  assnm- 
ing  thereby   a  closer  adhesion.     He   also  remarks,  that  the 
repair  of  the  tendon  does  not  depend  on  the  non-division  of  its 
sheath,  as  has  been  supposed.     Should  the  inter\'al  between 
the  two  ends  of  a  divided  tendon  be  great,  a  very  imperfect 
bond  of  union  will  be  established  between  them,  as  the  end  will 
become   attaclied  to  the  neighbouring  tissues,  and   either  * 
partial  or  entire  loss  of  the  use  of  the   muscle   will  result 
Where  the  integuments  and  surrounding  parts  are  included  in' 
a  division  of  a  tendon,  there  is,  as  in  muscle,  a  much  greater 
retraction   than  where  these  parts  remain  entire ;    added  to 
which,  the  material  for  the  repair  of  the  tendon  being  here 
i'ommon  to  all  the  other  tissues  included  in  the  wound,  thev  all 
become  fused  in  a  common  cicatrix,  so  that  under  the  most 
iavouiiible  circumstances  a  very  imperfect  union  and  limited 
use  of  the  muscle  ensue. 

The  treatment  of  ruptured  tendon  consists,  as  in  rupture  of 
muscle,  in  approximating  the  divided  ends,  and  retaining  them 
in  that  position  "oiAivY  &c\xi  xuiWcl  is^  ^^tAibUshed,     Close  adapts- 
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[  >tion  cannot  be  hoped  for,  but  still  a  perfect  union  with  recovery 
[   of  the  action  of  the  muscle  usually  takes  place.     The  severed 
F   ends  are  brought  closer  and  closer  towards  one  another  by  the 
I  contraction  of  the  new  material  as  it  becomes  perfected,  and 
h  the  remaining  deficiency  is  fully  compensated  for  by  the  accom- 
P  -modating  nature  of  the  muscle.     K  the  tendon  of  the  triceps 
,    he  torn,  all  that  is  required  is  a  bandage  &om  above  downward, 
^  -with  a  splint  in  front  of  the  arm  to  keep  it  extended :  and  as 
f   -the  union  of  tendon  is  rapid,  passive  motion  may  be  employed 
[    early.     In  rupture  of  the  tendon  of  the  quadriceps  extensor 
I    emris,  the  same  treatment  nearly  may  be   adopted  as  for  a 
L-  fiactored  patella.     Where  the  tendo  Achillis  is  torn  across,  the 
^  treatment  consists  in  keeping  the  foot  extended  on  the  leg,  and 
[i^  the  leg  bent  on  the  thigh ;  a  position  favourable  to  the  relaxa- 
tion of  the  gastrocnemii  muscles.     For  this  purpose  a  belt  is 
placed  round  the  thigh  a  little  above   the  knee,  the  back  of 
which  is  attached  to  the  heel  of  a  slipper  by  means  of  a  belt  or 
t   bar.     Before  applying  the  instrument,  the  calf  of  the  leg  should 
I   be  bandaged  from  above  downward,  care  being  taken  not  to 
approach  too  near  the  seat  of  rupture,  for  a  great  displacement 
and  permanent  defect  would  result  from  the  ends  of  the  tendon 
being  pressed  towards  the  bones  of  the  leg ;  somewhat  of  a 
wmilar  inconvenience  may  occur  from  a  too  considerable  or  a 
^  too  long-continued  tilting  up  the  heel.     Desault,  to  avoid  the 
displacement  of  the  tendon  by  his  bandage,  which,  like  Petit's, 
extended  over  the  whole  limb,  recommends  compresses  at  the 
tides  of  the  tendon.     John  Hunter,  who  himself  had  a  rupture 
of  the  tendo  Achillis,  recommends  that,  as  so  little  inconvenience 
attends  a  small  separation  of  the  tendon,  compared  to  the  great 
inconvenience  and  difficulties  attending  the  treatment  by  ban- 
dages and  straps,  the  parts  should  be  allowed  to  remain  in  their 
natoral  position.     He  is,  however,  disposed  to  adopt  a  medium 
between  the  two,  and  suggests  that  the  heel  should  be  elevated 
during  walking,  by  raising  the  heel  of  the  shoe ;  that  a  bandage 
should  be  kept  steadily  applied  to  the  calf  of  the  leg,  to  guard 
against  involuntary  actions  of  the  muscles ;  and  that  at  night 
the  usual  slipper  and  strap  might  be  applied.     When  the  inte- 
guments and  surrounding  parts  are  included  in  the  division  of 
a  tendon,  the  edges  of  the  wound  may  be  brought  together  by 
adhesive  plaster,  or  perhaps  by  sutures.     The  mode  of  bringing 
the  divided  ends  of  the  tendon  together  by  means  of  sutures  can 
scarcely  be  recommended,  as  they  produce  irritatvoTi,  «^tlQl  Ya^^ 
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the  wound  open.     Bandages  are  not  well  borne ;  rest,  tiierefore^ 
with  position,  must  mostly  be  trusted  to  for  the  cure. 

Inflammation  of  tendons, — Tendons,  together  with  thdr 
sheaths,  both  fibrous  and  synovial,  are  not  unfrequently  in- 
flamed.  Independently  of  gout  and  rheumatism,  the  most  fre- 
quent cause  is  a  sprain  or  wrench  in  the  neighbourhood  of  s 
joint.  These  injuries  are  occasionally  productive  of  long-con- 
tinued wearing  pains,  assuming  much  of  a  rheumatic  character, 
and  yield,  often  slowly  and  unwillingly,  to  the  remedies,  both 
local  and  general,  employed  in  rheumatism.  Sometimes  theie 
sprains  are  followed  by  inflammation,  with  great  efiusion  into 
the  sheath  and  surrovmding  cellular  tissue  (especially  in  the 
region  of  the  foot  and  ankle),  which,  either  rapidly  in  an  acute 
form,  or  slowly  in  a  chronic  form,  may  extend  to  the  ligamenti 
and  periosteum,  destroying  tlie  joints,  and  producing  caries  rf 
the  bone. 

Under  the  name  of  *  t^nosynite  cr^pitante,'  the  French  d^ 
scribe  a  slight  degree  of  inflammation  of  the  sheaths  and  invest- 
ments of  the  muscles  and  tendons :  it  follows  long-continued 
and  fatiguing  muscular  exertion,  and  for  the  most  part  occrni 
in  the  muscles  of  the  fore-arm.  I  have  observed  it  mostly  in 
the  extensor  muscles  of  the  thumb  as  they  pass  over  the  radios  | 
it  is  usually  accompanied  by  considerable  pains  extending  u) 
and  down  the  limb,  and  a  well  marked  crepitating  or  creaking 
feeling  can  be  felt  by  grasping  the  part  while  the  muscles  aw 
in  action.  The  treatment  consists  in  complete  rest,  and  stimu- 
lating or  even  vesicating  applications.  In  one  of  the  forms  ol 
whitlow,  paronychia  tendiiwsa  of  Abemethy,*  the  tendons  and 
their  sheaths  in  the  finger  and  hand  are  the  seat  of  a  severe  and 
often  most  destructive  inflammation,  which,  though  often  con- 
fined to  one  finger,  not  unfrequently  extends  to  the  hand  and 
arm,  attacking  not  only  the  tendons  and  softier  parts,  but 
exposing  the  bones  and  disorganising  the  joints.  It  arises  bom 
the  same  causes  as  the  other  forms  of  paronychia,  slight  wounds, 
pricks,  with  or  without  inoculation  of  irritating  or  poisonous 
matter,  and  often  without  any  evident  cause,  though  doubtless, 
depending  much  on  the  state  of  the  general  health.  It 
begins  with  severe  and  throbbing  pain  on  the  palmar  face  of  a 
finger,  which  extends  along  the  arm,  often  to  the  shoulder:  it  is 


\»^\.  xsNm.  liOftcA^  k^T\\^Q^  laaCL 


INFLAMMATION  OP  TENDONS.  647 

-•ecompanied  by  redness  and  swelling,  with  great  hardness  and 
*tension :    if  not  checked,  the  inflammation  proceeds  quickly 
.  along  the  front  of  the  finger,  and  is  soon  followed  by  snppuration 
rjnthe  sheath;  this  at  first  is  in  small  quantity,  and,  in  conse- 
-qaenoe  of  the  great  hardness  and  swelling  of  the  part,  cannot 
^he  detected  by  the  touch ;  if  no  relief  be  afforded,  the  suppura- 
tion quickly  proceeds  along  the  sheath,  the  inflammation  and 
pun  are  aggravated  by  the  density  and  unyielding  nature  of  the 
:~fBrt8,  and  are  accompanied  by  much  constitutional  disturbance ; 
ifaecesses  burst  externally  from  time  to  time  as  the  disease 
extends  along  the  sheath,  from  which  fungous  granulations 
'  iparing,  the  tendon  in  a  sloughy  state  lying  at  the  bottom.  With 
r  Jtoper  treatment,  and  in  a  favourable  sf-ate  of  the  general  health, 
:f  the  progress  may  be  arrested  with  a  greater  or  less  amount  of 
:  destraction  of  the  parts  attacked,  and  a  proportionate  deformity. 
In  certain  unhealthy  states  of  the  system,  however,  in  which 
the  diffuse  or  erysipelatous  form  of  inflammation  prevails,  the 
inflanimation  and  suppuration  extend  into  the  palm  of  the  hand 
behind  the  palmar  fascia,  and  to  the  rest  of  the  fingers.     The 
whole  hand  now  presents  a  highly  inflamed  appearance,  of  an 
erfflipelatous  nature,  with  great  swelling  and  tension ;  nor  does 
the  mischief  end  here,  but,  passing  under  the  transverse  liga- 
ment of  the  wrist,  ascends  into  the  fore-arm,  forming  large 
diffuse  abscesses  amongst  its  tendons  and  muscles ;  and  in  the 
worst  cases  not  only  the  joints  of  the  finger,  but  those  of  the* 
carpus   and  wrist  are  destroyed,  and  the  bones  denuded  and 
necrosed.     The  health  during  this  time  suffers  severely  from 
irritative  fever,  with  gradual  prostration  of  the  bodily  powers. 

Treatment. — In  the  very  early  stage  the  inflammation  may 
often  be  arrested  by  leeches,  followed  by  hot  fomentations  to 
soften  and  relax  the  hard  and  unyielding  tissues.  The  hand 
should  be  elevated,  and  an  active  purgative,  with  other  anti- 
phlogistic measures,  prescribed ;  if  relief  do  not  soon  follow,  but, 
on  the  contrary,  the  continuance  of  pain  and  throbbing  with 
increased  hardness  indicate  the  extension  of  the  inflammation, 
if  not  the  formation  of  pus,  no  further  time  must  be  lost ;  a  free 
incision  must  be  made  along  the  centre  of  the  finger,  and 
though  there  may  be  but  very  little  or  no  pus  in  the  sheath,  yet  the 
division  of  the  tensely  strangulated  structure,  and  the  escape 
of  blood  and  serum,  afford  the  greatest  relief.  By  these  means 
all  mischief  may  be  arrested,  and  the  finger  perfectly  restored. 
On  the  other  hand,  the  inflammation  may  proceed  tjIoh^  1\i<^ 
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Bheath  in  spite  of  the  most  ready  treatment ;  sappnration  maj  I 
have  extended  under  the  palmar  fascia ;  farther  incisions  mmi  I 
then  be  made ;  and  it  will  now  be  found  proper  to  sapport  ^  1 
powers  of  the  system  by  a  generous  diet,  stimnli,  and  tonici. 
In  these  cases  the  tendon  will  slough,  and  one  or  more  of  tli6 ! 
joints  will  be  anchylosed,  with  such  disfiguration  as  may  at  t 
future  time  require  amputation  ;  for  a  stiff  and  distorted  finger^  I 
in  almost  any  condition  of  life,  is  very  inconvenient  as  well  u 
unsightly.  In  the  more  chronic  states,  where,  notwithstanding 
free  openings  having  been  made  in  the  palm,  abscesses  bmrow 
about  the  hand,  I  have  foimd  the  best  results  from  presame 
with  pads  of  lint  soaked  in  pure  liquor  plumbi,  and  a  bandai^e, 
the  powers  being  supported  with  tonics,  good  diet,  and  stimuIL 
Where  the  suppuration  extends  to  the  arm,  the  case  is  more 
serious;  and  if,  from  the  state  of  the  constitution  before 
alluded  to,  it  proceeds  to  the  indiscriminate  destruction  of 
the  joints,  nothing  but  amputation  remains,  and  even  that  maj 
not  save  life. 

Mr.  Tatum  has  amputated  the  fore-arm  twice  for  this  disease :  the  firrt  cm 
was  in  a  gardener,  a  patient  at  St  George *s  Hospital.    He  seemed  healthr  nd 
strong,  hut  the  diffuse  suppuration  extended  rapidly  along  the  ahealha  to  ths 
liand  and  arm,  destroying  the  joints  of  the  hand  and  wrist,  in  spite  of  eToy 
endeavour  to  arrest  the  disease ;  and  though  amputation  was  performed  h^kn 
the  powers  were  vory  much  prostrated,  it  was  only  hy  constant  attention  and 
active  trentmcnt  that  after  a  long  time  the  man  recovered.     The  other  can 
Vras  that  of  a  gentleman,  ajred  fifty-five,  whom  Mr.  Tatum  attended  with  the 
late  Mr.  B.  Cooper  and  Mr.  II.  Phillips :  he  was  of  a  had  habit  of  body,  pale 
and  flabby,  with  a  wenk  pulse ;  the  suppuration,  beginning  in  the  little  finger, 
spread  with  surprising  rapidity  along  the  sheath,  quickly  involved  the  other 
finprera,  then  the  hand  and  fore-arm,  destroying  the  joints  in  its  course,  in  spite 
of  free  incisions  and  whatever  could  be  devised  in  the  way  of  support.   NotUng 
proiluced  the  slightest  check  to  the  progress  of  the  inflammation,  nor  any 
reaction  of  the  system  ;  it  was  therefore  agreed  that  the  arm  should  be  am- 
putated.    Mr.  Tatum  performed  the  operation  unusually  high  up  in  the  fere- 
arni,  with  a  view  to  cut  through  sound  parts ;  but  even  at  this  height  the 
knife  passed  through  the  extremity  of  an  abscess.     No   reaction  took  place 
after  the  operation ;  the  stump  soon  assumed  a  flabby,  half-sloughy  state ;  and 
after  some  days  the  patient  sank. 

It  has  been  already  remarked  that  tendons,  as  well  as 
muscles,  are  the  seat  of  syphilitic  enlargements.  In  one  of 
the  cases  recorded  by  Mr.  Tatum,  the  tendinous  origin  of  the 
stemo-clcido-mastoideus  was  much  thickened.  M.  Bouisson 
(loc.  cit.),  describing  these  swellings,  remarks  that  they  are 
f(^rmed  by  deposit  between  the  fibres,  as  in  muscles.  He  also 
relates  a  case  ot  a\.ta\i\sm\\^  tcotxi  ^  ^y^Jtx^^vi.  \:omsR?Qct  ^y^KoxtVsM^ 
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I  fak  the  tendon  of  one  of  the  muscles  of  the  eye.    M.  Lisfranc* 
ipeaks  of  certain  node-like  swellings  on  the  surfaces  of  ten- 
dona,  which  he  calls  ^  nodosit^s  blanches  des  tendons.'     Syphi- 
litic enlargements  of  tendons  do  not,  as  in  muscles,  readily 
jidd  to  the  internal  use  of  the  iodide   of  potassium ;   they 
leqnire  an  active  local  treatment  as  well,  such  as  iodide  and 
mercurial  ointment,  or  blisters  kept  open  with  mercurial  oint- 
ment.     Swellings    of  the  tendo   Achillis    occasionally  occur 
irithoat  a  syphilitic  origin.     Mr.  Tatum  has  found  them  in 
persons  who  have  taken  long  and  fatiguing  walks,  not  having 
been  accustomed  to  much  exertion.     These   swellings  some- 
times occur  as  a  simple  rounded  enlargement  in  the  tendon, 
and  sometimes  as  an  irregular  thickening;  they  are  tender 
when  handled,  and  are  sufficiently  painfol  in  walking  to  make 
the  patient  limp.   These  tumours  are  often  troublesome  to  cure, 
as  they  do  not  readily  get  well  without  rest,  and  the  pain  and 
iDOonTenience  are  not  usually  sufficient  to  induce  the  patient  to 
lie  up ;  in  order,  however,  to  cure  them,  it  will  generally  be  found 
necessary  for  the  patient  to  lie  up,  or  at  all  events  to  avoid 
using  the  part,  and  to  apply  the  local  means  recommended  in 
syphilitic  tumours,  as  blisters  kept  open  with  mercurial  oint- 
ment, or  the  emplastrum  ammoniaci  cum  hydrargyro,  &c. 

Tumours  of  tendons. — Malignant  tumours  do  not  often  spring 
fipom  tendon;  it  offers,  on  the  contrary,  like  other  fibrous 
stroctores,  a  lengthened  resistance  to  their  progress.  Warren 
gives  the  following  account  of  a  malignant  tumour  growing  in 
the  substance  of  tendon.  A  round  and  prominent  tumour 
appeared  above  the  patella  three  inches  in  extent,  without 
much  pain  or  sensibility,  but  causing  lameness ;  it  had  been 
growing  six  months.  On  cutting  down,  the  fibres  of  the  rectus 
tendon,  which  were  stretched  over  the  tumour,  were  separated, 
exposing  a  white  fungous  growth  firmer  than  the  ordinary 
fungous  tumour,  but  breaking  in  pieces  when  handled.  On 
removal,  it  was  found  to  be  mixed  up  with  fasciculi  of  tendinous 
fibres.  It  showed  no  disposition  to  bleed.  This  tumour  re- 
turned after  the  healing  of  the  wound,  and  was  again  removed, 
when  it  presented  a  more  decidedly  fungoid  character,  with  fewer 
tendinous  fibres.  The  case  terminated  fatally,  with  the  formation 
of  tumours  within  the  abdomen.  Fibrous  tumours  occasionally 
arise  in  tendinous  structure,  as  in  fasciae,  and  other  parts  of  a 
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fibrous  nature.  Small  cartilaginous  enlargen 
found  in  the  course  of  tendons,  especially  those  < 
foot ;  they  do  not  grow  to  a  large  size,  and  8eld< 
inconvenience.  Small  growths,  described  as 
Albera,*  are  sometimes  found  growing  on 
tendons  near  their  junction  with  their  muscle 
size  from  a  pin's  head  to  a  cherry  ;  they  are  at 
cartilaginous,  but  as  they  increase  in  size  calca 
deposited  in  them,  as  in  the  development  of  bon 

Affections  of  BuESiE  Mucosa, 

The  closed  synovial  bags  called  bursse  muc 
kinds ;  those  situated  in  the  subcutaneous  cell 
those  connected  with  tendons.  The  subcuta 
formed  of  cellular  membrane  that  has  been  exp< 
and  pressure,  by  which  its  cells  are  obliterate* 
cavity  formed ;  it  retains,  in  part,  the  form  of  its 
for  even  after  great  distension  the  interior  o; 
sacculated  or  multiloeular  appearance.  Like  eel 
it  has  much  of  the  character  of  serous  membr 
nary  state  exhaling  a  fluid  little  denser  than 
suming,  after  a  time,  much  of  the  nature  of 
subcutaneous  bursae  are  numerous,t  and  are  ei 
adventitious.  The  normal  occur  mostly  betwee: 
some  bony  prominence.  The  adventitious  bui 
below  corns,  bunions,  or  other  accidental  callo 
arising  in  talipes  on  the  sides  or  back  of  the  fe< 
are  liable  to  become  enlarged  from  various  cause 
as  pressure,  friction,  or  blows,  though  occasi< 
tional.  The  bursa  in  front  of  the  patella  is  i 
the  seat  of  enlargement,  forming  a  tumour  fami 
the  housemaid- 8  knee.  The  contents  of  these 
vary  much ;  at  first  they  are  distended  with  a  fl 
dense  than  serum,  gradually  acquiring  more 
nature  of  synovia ;  it  is  often  mixed  with  bloo 
or  in   a   thick   grumous   state;   sometimes   th 
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fibrous  Btnictare;  sometimes  it  is  solid  throtigliout ; 
s  frequently  there  is  a  central  cavity  containing  a  gelatinous 
sometimes  the  fluid  in  an  enlarged  bursa  contains  nn- 
&US  bodies,  resembling  melon-seeds  or  parboiled  rice  ;  these 
of  a  dense,  fibrinous  natiu*e,  and  appear  to  be  either  the 
It  of  broken-up  deposit,  the  portions  becoming  round  and 
looth  by  motion  and  attrition,  or  productions  from  the  inner 
ce  of  the  fibrous  deposit,  which  from  the  effects  of  motion 
friction  become  first  pedunculated,  and  then,  being  detached, 
loose  into  the  fluid  of  the  sac,  much  in  the  same  way  as 
in  the  formation  of  loose  cartilages  in  joints.  In  flam- 
ition,  terminating  often  in  suppuration,  sometimes  takes 
in  bursa?  mucosae ;  we  see  it  occniTing  in  a  previously 
Ithj  state  of  the  part,  after  a  severe  blow  or  a  wound,  espe- 
BjT  in  the  bursa  over  the  olecranon  ;  the  inilammation  runs 
high,  and  is  not  confined  to  the  sac  itself,  but,  in  a  diffuse 
extends  often  over  the  whole  arm,  w^ith  much  swelling, 
and  tension ;  the  pain  is  great  and  the  constitutional 
ace  considerable,  and  in  old  people  there  is  sometimes 
cli  danger.  Pus  forms  rapidly,  not  only  in  the  sac  but  also 
.  Uie  cellular  membrane,  if  not  relieved*  Enlarged  burssQ  of 
!  pateUa  are  frequently  attacked  by  inflammation  and  sup- 
frtion,  and  usually  there  is  extensive  inflammation  of  the 
ading  cellular  structure ;  and  sometimes  such  large  col- 
ians  of  pus  are  found  in  the  neighbourhood  of  the  sac,  as 
L  Sir  B.  Brodie  to  consider  that  the  suppurating  bursa  occa- 
ly  gave  way,  and  allowed  its  contents  to  escape  into  the 
membrane.  The  readiness  with  which  the  neighbour- 
f  cellular  membrane  is  involved  in  the  inflammation  of  sub- 
aeous  bursie,  is  probably  due  as  much  to  the  sameness  of 
Bit  nature  as  to  the  continuity  of  their  tissue.  Troublesome 
borrowing  ulcers  sometimes  remain  after  these  abscesses, 
sometimes  from  undue  pressure  and  neglect  of  a  hardened 
These  ulcerations  are  singularly  obstinate,  sometimes 
"^tt  considerable  fungous  growths,  the  skin  around  being  dark 
■  mod  unhealthy,  with  deep  borrowings  under  the  integuments 
^■sbottt  the  knee,  and  a  foul  and  offensive  discharge* 
^m  Treatment . — ^ Whatever  treatment  m^j  be  adopted,  it  should 
^  ^  !  iicoompanied  by  complete  rest.  When  the  Ijursa  over  the 
pttfcella  is  affected,  a  well-fitting  ham-splint  may  be  applied, 
iad  aU  motions  of  the  knee-joint  prevented-  Simple  enlarge- 
cent,  will  often  subside  under  rest  and  a  slightly 
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stimulating  lotion,  such  as  ammonise  hjdrochlorat.  5J.,  aqiue 
§v.,  aceti    gj.  M.       Some  merely  transfix  the  bursa  with  a 
needle,  and  leave  it  to  itself.     If  the  enlargement  has  been  of 
some  duration,  with  thickening,  more  decided  measures  will  be 
required.     Some  surgeons  evacuate  the  contents  by  punetniei 
and  follow  it  by  pressure  with  a  pad  and  strapping ;  the  sac  is 
likely,  however,  to  fill  again,  and  will  require  repeated  pnne- 
tures.     Counter-irritants  often  effect  a  cure,  such  as  the  em- 
plastrum  ammoniaci  cum  hydrargyro,  or  a  blister  over  the  paii 
The  iodine  ointment  or  the  tincture  of  iodine  applied  to  the 
skin  over  the  tumour,  may  in  some  cases  succeed,  especially 
where  the  contents  have  been  previously  evacuated.     Mr.  Key* 
recommends  a  seton,  composed  of  a  few  threads  of  silk,  to 
be  passed  through  the  cyst ;  suppuration  is  thus  set  up,  and 
the  pus  escapes  on  moving  the  threads  from  time  to  time; 
compression  is  also  employed  by  means  of  a  pad  and  adhedve 
plaster,  the  openings  being  left  free.     By  these  means  the  dis- 
cliarge  gradually  diminishes,  and,  partly  by  contraction  and 
partly  by  granulation,  the  cavity  becomes   obliterated.     The 
Trench  surgeons  often  treat  these  cases  with  iodine  injectionfl, 
like  hydrocele.     When  there  is  much  solid  deposit  in  the  sac, 
Mr.  Key  still  finds  the  treatment  by  seton  the  most  effectual; 
for,  considering  that  the  induration  is  kept  up  by  the  irritation 
of  the  cavity,  the  seton,  by  producing  inflammation  and  suppu- 
ration, would  cause  its  obliteration,  and  the  absorbents  would 
remove  the  indurated  walls.     When  the  tumour  has  become 
almost  or  quite  a  solid,  gristly  mass,  there  is  no  remedy  bnt 
dissecting  it  out,  which  can  readily  be  done  without  any  bad 
consequences.     Where  the  tumour  is  very  large,  and  overlaps 
the  i)atella,  care  should  be  taken  not  to  wound  the  aponeurotic 
covering  of  the  joint. 

In  acute  inflammation  of  the  bursae,  both  local  and  general 
antiphlogistic  measures  are  required  ;  but  where  there  is  difiFdse 
inflammation  around,  of  an  erysipelatous  tendency,  much  benefit 
is  derived  from  the  sesquichloride  of  iron  lotion,t  with  general 
support.  If  suppuration  has  taken  place  in  the  sac,  it  may 
either  be  laid  open  with  a  free  incision,  or  a  seton  may  be 
passed  through  it ;  the  former  would  be  preferable  where  there 
is  much  surrounding  inflammation,  as  it  not  only  gives  bee 
exit  to  the  matter,  but  diminishes  tension,  relieves  the  vessels 
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llood  and  the  cellular  membrane  of  the  effused  sernm,  and 
preTents  it  from  nmning  iiit^  suppiiratiou.     If  pus  have 
J  J  formed  in  the  cellular  tissue,  it  will  probably  be  necea- 
to  make  one  or  more  incisions  for  its  escape,  in  as  depend- 
a  position  as  possible,  and  the  system  wiU  require  general 
ipport  and  stimuli.* 

The  bursse  of  tendons  have  more  the  character  of  synovial 

ibranes  than  the  subcutaneous  bursa?,  and  are  either  simple 

e^jntaining  a  lubricating  fluids  placed  between  tendons  and 

linences  of  bones,  as  that  between  the  ligamentum  patellifi 

I  the  tubercle  of  the  tibia,  or  complicated  with  numerous  pro- 

and  elongations,  as  in  the  synovial  sheaths  of  the  flexor 

Ions  of  the  hand  and  wrist.     These,  like  the  subcutaneous 

Bj  are  liable  to  enlargement,  and  often  attain  a  considerable 

but,  from  their  deeper  situations,  they  are  less  exposed 

I  injuries  from  without,  and  consequently  do  not  so  frequently 

le  and  suppurate.     The   bursa  between  the  ligamentum 

telke  and   tibia   sometimes   enlarges   and  forms   a  tumour, 

rhiclu  by  filling  up  the  depression  on  each  side  of  the  ligament, 

*3  the  appearance  at  first  of  synovitis  of  the  knee-joint ; 

le   absence   of  swelling  above   and   around  the  patella 

iiders  the  diagnosis  easy.     Distension  of  the  bursa  above  the 

nsually  accr)mpanies  synovitis,  because  this  bursa  almost 

kluayB   communicates  with  the  joint;   this,  however,  is   not 

ITS  the  case,  and  Mr,  Tatum  has  seen  a  large  bursal  tumour 

the  vasti,  the  joint  being  quite   healthy.     One  of  the 

of  the  hamstring  muscles   (usually  that  of  the  biceps) 

uonally  enlarges^  and  appears  in  the  ham  as  a  pulsating 

[)ar,  often  of  considerable  size  j  it  is,  however,  too  little 

!  an  aneurism  to  be  mistaken  for  one  by  a  careful  observer. 

same  may  be  said  of  the  bursa  of  the  subscapularis,  and 

bnrsfe  about  the  shoulder-joint ,  which  sometimes  form 

in  the  axilla,  occasionally  pulsating  from  their  vicinity 

^ihe   artery.      The   bursa  between  the   psoas   and   iliacus 

las  and  the  capsule  of  the  hip-joint  sometimes  forms  a 

|tniiioar,  which  from  its  situation  may  be  mistaken  either  for 

inguinal  aneurism   or  for   a   psoas   abscess;  the  extrinsic 

lebanMrter  of  the  pulsation  and  the  absence  of  all  other  aneur- 

iial    symptoms   in   the   one  case,    and  the  want  of  spinal 

3ptoms  and  of  fluctuation  above  Poupart's  ligament  in  the 

r,  assist  in  forming  a  right  diagnosis.     This  bursa  occa- 


•  For  bunion  see  8i7Bgtcal  Affectioks  of  tas  Skdt, 
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sionally  communicates  with  the  synoyial  membrane  of  the 
joint,  and  when  inflammation  occurs  in  the  former,  the  latter 
will  most  likely  be  involved  in  it,  and  serious  mischief  maj 
follow.     The  bursa  between  the  glutseus  nuudmus  and  tuba 
ischii,  that  between  the  tendon  of  the  gluteeus  medins  and  fli« 
trochanter,  and  that  between  the  latissimus  dorsi  and  the  angb 
of  the  scapula,  from  their  exposure  to  pressure   and  other 
sources  of  irritation  and  inflammation,  are  not  only  liable  to  in- 
flame, but  even  to  suppurate.   When,  from  frequently  recurring 
pressure  in  sitting,  the  already  enlarged  ischio-gluteal  bum 
inflames  and  suppurates,  it  increases  in  size,  becomes  painfull 
and  renders  sitting  on  the  part  impossible,  and  even  motion 
distressing ;  lying  deep  under  the  mass  of  muscle,  its  fluctuation 
is  obscure,  and  the  suppuration  is  usually  slow  in  coming  to  the 
surface,  and  after  it  is  evacuated,  it  often  leaves  a  sinus  obsti- 
nate and  slow  to  heal,  from  its  depth  and  the  movements  of  the 
muscle.     The  same  may  be  said  in  most  respects  of  the  bum 
over  the  trochanter.     The  bursa  at  the  angle  of  the  scapok 
often  acquires  a  great  size,  and  when  it  suppurates,  much  con- 
stitutional disturbance  is   often   set  up.      Too  much  cautum 
cannot  be  taken  in  opening  these  bursse,  whether  in  their  simply 
enlarged  state  or  in  the  suppurating  stage,  as  an  alarming  and 
even  fatal  train  of  symptoms  sometimes  follows  the  operation.* 
The  palmar  bursal  tumour  is  perhaps  the  most  obstinate  of 
any ;  forming  a  swelling  under  the  palmar  fascia,  it  extends  under 
the  transverse  ligament  and  ascends  into  the  fore-arm,  present- 
ing a  double  tumour,  the  contracted  part  corresponding  with 
the  transverse  ligament.     The  fingers  are  more  or  less  drawn 
into  the  palm  of  the  hand,  and  cannot  be  straightened.     The 
fluctuation  is  readily  felt  by  alternate  pressure  above  and  below, 
and  when,  which  is  often  the  case,  the  melon-seed  bodies  are 
present,  a  peculiar  creaking  or  gi'ating  sensation  is  communi- 
cated to  the  touch.  These  bodies  are  often  extremely  numerous ; 
Dupuytren  believed  them  to  be  hydatids,  and  described  their 
appearance  minutely.t     These  tumours,  after  slight  attacks  of 
inflammation,  often  cease  to  fluctuate,  and  become  filled  with 
solid,  unorganised  fibrine ;  and  when  inflammation,  followed  by 
suppuration,  comes  on,  which  it  usually  does  from  using  the 
hand  in  this  state,  large  masses  of  the  coagulated  substance 


*  On  tlio  diaguosis  between  disetisos  of  the  burscc  and  of  the  joints,  see 
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^be  squeezed  out  through  the  opening  made  to  let  out  the 
I  this  has  been  followed  by  the  g^^ailnal  subsi  lence  of  the 
i,  and  the  perfect  restoration  of  the  use  of  the  hand, 
toetimes,  however,  the  case  takes  an  unfavourable  course; 
hse  erysipelatous  inflammation  is  set  up  instead  of  thafc  of  a 
plastic  nature,  and  a  fatal  result  wUI  occasionally  ensue. 

patleat  was  admitted  under  Mr,  Tatum'fl  care  into  St.  George's  Hospital 
Bnaae  of  tbiif  bur^a.  Ho  wns  a  publican^  about  fifty  years  of  age,  uf  a 
flibby  appearance,  with  failio^  pulse;  the  bursa,  which  had  suppurated, 
ItefiB  opened  above  and  below  the  wrist,  and  waa  dii»chftr^dng  largw  quan- 
ot  ptu  mixed  with  the  rice-like  bodies  ia  great  numbers ;  the  hand  waa 
mouBij  swelled,  find  the  whole  arni,  extending  above  the  elbow,  euhirg^^d, 
ly  and  of  a  deep-red  colour.  The  ciu^e  in  tnauy  respecta  reaenibled  that  of 
ihedtU  formerly  described,  an«i»  like  it,  proved  fatal,  in  spite  of  every 
It  to  rapport  the  ftyst^im  that  Mr.  Tatum  could  employ. 

modification  of  the  bursa  is  fauud  counected  with  the 
^naor  tendons  of  the  fingers  and  toes ;  these  are  termed 
giiona ;  their  cavities  do  not  appear  to  communicate  with 
sheaths  of  the  tendons,  but  are  formed  in  the  dense  tissue 
■sting  the  sheaths  or  the  capsule  of  the  joint.*  Thej  form 
91  round,  movable  tumours,  rarely  larger  than  a  filbert, 
itly  at  the  back  of  the  wrist ;  they  are  seldom  painfid,  but 
patient  usually  complains  of  a  sense  of  weakness  in  the 
it*  They  are  found  less  frequently  on  the  dorsum  of  the 
I  hexe  they  present  a  more  compressed  form,  and  are  less 
than  in  the  hand.  Mr.  Tatum  has  seen  them  on  the 
r  part  of  the  dorsum  of  the  foot  more  than  two  inches  in 
ieter,  broad  and  flattened.  These  cysts  contain  almost 
Btantly  a  firm  gelatinous  substance,  nearly  as  dense  as  the 
Italline  lens  of  the  eye.  Ganglia  do  not,  like  subcutaneous 
^  arise  from  pressure ;  they  sometimes  follow  a  sprain, 
HBnally  appear  without  evident  cause ;  they  are  generally 
r  ia  their  growth,  but  now  and  then  appear  quite  suddenly, 

^Irmimeni  of  enlarged  htrsce  of  tendons. — These  bursee  some- 
enlarge  rapidly,  under  which  circumstanoe  they  subside 
eUy  by  rest  and  evaporating  lotions.  The  more  common 
chronic  form  of  enlargement  requires  a  more  active  mode 
treatment.  Sometimes  a  blister  alone  may  be  sufficient  to 
their  disappearance ;  this  will  be  more  efiectual  if  the 
i  liaa  been  previously  emptied  by  puncture ;  and  it  may  be 


•  See  Boyer,  Trait,  dei  Mai  Chir,  vol  xi. 
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advisable  to  keep  the  blister  open.  Compression  after  eyaciia-. 
tion  of  the  cyst  may  succeed  in  some  cases.  If  they 
obstinate,  they  may  be  treated  like  a  hydrocele,  by  injection 
equal  parts  of  tincture  of  iodine  and  water;  this,  howeTeri; 
should  not  be  done  in  those  bursse  which  occasionally  coa> 
municate  with  joints,  nor  perhaps  in  the  bursa  between  tiis 
latissimus  dorsi  and  scapula,  for  reasons  already  given.  A 
seton  often  answers  well,  as  in  subcutaneous  bursae.  The 
palmar  bursa,  when  enlarged,  as  well  as  that  at  the  angle  of. 
the  scapula,  requires  some  consideration  as  regards  the  healiii, 
powers,  and  condition  of  the  patient  before  active  measures  an 
adopted  for  curing  it;  for  it  must  be  remembered  that  iheM. 
measures  effect  a  cure  by  setting  up  active  inflammation  ani 
suppuration ;  and  it  has  been  already  seen  how  prone  liie 
inflammation  is  to  take  on  a  diffiise  and  most  unfavounUe 
form,  especially  where  the  bursse  are  extensive.  Where  tlie 
tumour  is  not  of  long  standing,  it  may  often  be  much  di- 
minished, if  not  cured,  by  puncturing  it,  which  may  be  followed 
by  either  compression  or  blisters.  In  a  patient  under  Mr. 
Tatum's  care  with  inflamed  thecal  bursa  (a  nurse  in  the  hoft- 
pital),  blisters  were  kept  open  for  some  time ;  after  two  or  three 
successive  punctures  the  tumours  were  much  diminished  and 
felt  solid,  the  cyst  containing  evidently  coagulated  fibrine  alone; 
she  was  now  enabled  to  use  the  hand  and  attend  to  her  duties. 
At  the  end  of  a  few  months,  however,  the  hand  became  painM 
and  inflamed,  and  fluctuation  was  perceptible  both  above  and 
below  the  transverse  ligament ;  an  opening  was  made  in  each 
part,  and  a  small  quantity  of  pus  escaped,  mixed  with  frag- 
ments of  coagulated  fibrine.  Seeing  this,  Mr.  Tatum  enlarged 
the  opening  and  squeezed  out  a  large  quantity  of  very  firm 
straw-coloured  coagulum  ;  the  cyst  being  emptied,  a  poultice 
was  applied,  and  a  generous  diet  ordered.  Considerable  dis- 
charge took  place  for  some  days,  but  gradually  diminished; 
the  wounds  healed,  and  so  complete  was  the  recovery,  that  but 
for  the  marks  of  the  incisions,  no  signs  of  previous  disease 
existed.  It  has  been  recommended  to  lay  open  the  entire  sac, 
dividing  the  transverse  ligament,  and  dressing  the  wound  to 
the  bottom  with  lint.  This  treatment  one  would  hardly  recom- 
mend, though  where  the  rice-like  bodies  exist,  simple  punctares 
will  not  give  exit  to  them,  and  incisions  must  be  made  tor  the 
purpose.  In  some  cases  both  the  seton  and  iodin  jom  nwf 

be  employed,  bwt  Yfith  extreme  caution.     The  *"  ^  mirV 
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ted  in  various  ways  ;  it  is  apt,  however,  to  return.  If  the 
li  are  not  very  dense,  the  sac  may  be  ruptured  by  firmly 
pressing  it  with  the  two  thumbs,  or  it  may  be  divided  sub- 
jneonsly  with  a  tenotomy  knife,  or  punctured  with  a  grooved 
Ifey  &nd  the  crystalline  contents  squeezed  out.  Whichever 
I  is  adopted,  the  swelling  will  probably  return,  unless  further 
M  be  employed,  such  as  firm  compression  with  a  small 
I  body  tightly  bandaged  over  the  part ;  or  a  blister  may  be 
led  over  the  part  with  a  good  efiect.  Boyer  (loc.  cit.)  has 
feibed  a  case  of  very  extensive  ganglion  connected  with  the 
haor  tendons  of  the  fingers,  which  he  dissected  out  and 
bed  to  the  bottom  with  lint,  having  previously  failed  in  the 
hiient  by  seton  and  compression.  The  result  of  the  opera- 
^  was  very  favourable.  These  cysts,  however,  cannot  be 
Irity  removed  by  operation ;  the  attached  parts  cannot  be 
beted  fix>m  the  tendon  or  ligament;  so  that  they  will 
n  unless  the  wound  be  kept  open  to  the  last. 

T.  TATUM,  1862. 

J.  LOCKHART  CLARKE,  1870. 
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ORTHOPAEDIC    SURGERY. 


SINCE  the  labours  of  Stromeyer,  published  in  1831,  an  inii 
portant  class  of  affections,  denominated  contractures  and 
deformities,  has  deservedly  much  engaged  the  attention  of  the 
surgeon.  Scarpa  in  1803,  Jorg,  1806,  Rudolphi,  1823,  Delpech, 
1825,  Dupuytren,  and  others,  had,  without  much  immediate 
fruit,  endeavoured  to  remove  the  obscurity  in  which  this  claM 
of  affections  was  involved.  Their  inquiries  happily  served  to 
direct  the  researches  of  Stromeyer  into  a  proper  direction. 
The  term  orthopaedy  has  become  generally  used  to  signify  the. 
treatment  of  this  class  of  affections. 

The  pathological  nature  of  the  affections  relievable  by  sur- 
gical orthopcedic  treatment,  often  by  division  of  tendons  (teno- 
tomy), is  various.  They  consist  mainly  of  alterations,  in  form 
and  movement,  of  the  articulations,  especially  of  those  belong- 
ing to  the  lower  and  upper  extremities.     These  spring 

1.  From  accidental  injuries  of  articulations;  undue  pressure 
and  strain ;  inflammation  of  joints  or  contiguous  parts,  par- 
ticularly those  succeeded  by  suppuration  and  its  consequences. 

2.  From  derangement  of  the  cerebro-spinal  system,  leading 
to  paralysis  or  spasm  and  contraction. 

'}.  From  congenital  influences,  the  varieties  of  club-foot,  for 
example;  malformations. 

Orthopaedic  surgery  comprehends,  therefore,  a  multitude  of 
abnormal  forms  of  the  muscular,  ligamentous,  and  osseous 
systems,  of  which  some  are  treated  elsewhere  in  this  work. 
On  the  pathology  of  deformities  arising  from  diseases  of  the 
joints,  the  reader  is  referred  to  the  essay  on  those  diseases. 
Rachitic  deformities  are  treated  of  in  the  essay  on  the  8ra- 
rjERY  OF  Childhood  ;  spinal  curvatures,  in  that  on  DisXASlSOF 
THE  Joints;  strabismus,  at  p.  249;  malformatikuiSy  nith  Ifo 
Surgery  op  Childhood;  burn-contractures,  under  PlJumo 
Surgery.     The  affectioua  which  we  have  here  to  *  9 
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principally  those  which  can  be  remedied  by  division  of  tendons, 
by  mechanical  extension,  or  by  both  of  these  means  combined. 

Before  proceeding  with  the  description  of  the  individual 
sontractures  relievable  by  tenotomj*^,  it  will  be  well  to  consider 
tlie  circumstances  which  give  rise  to  contraction  and  deformity, 
»nd  to  inquire  into  the  condition  of  the  muscles  and  tendons 
ivhich  renders  their  division  necessary.  It  is  now  a  well- 
understood  law  of  pathology,  that  if  any  part  of  the  body, 
into  the  composition  of  which  muscles  enter,  be  maintained  in 
ft  state  of  absolute  repose,  or  be  habitually  kept  in  one  position, 
•0  that  the  origins  and  insertions  of  particular  muscles  are 
ccmstantly  approximated,  whilst  the  points  of  origin  and  in- 
■ertion  of  other  muscles  are  consequently  proportionately 
separated,  a  shortened,  contracted  condition  of  the  iBrst  set  of 
amscles,  and  an  elongated,  weakened  state  of  the  second  set  of 
muscles,  are  produced.  This  is  illustrated  by  what  occurs 
during  a  simple  fracture  or  other  injury  of  an  extremity.  If 
{he  elbow,  for  example,  be  for  any  reason  retained  a  few  weeks 
Id  the  bent  position,  the  muscles  on  the  flexed  side  of  the 
member  become  stiff  and  contracted,  and  are  only  gradually 
restored  to  their  natural  mobility  by  active  and  passive  exer- 
cises and  use,  whilst  the  stretched-out  and  weakened  extensor 
muscles  recover  but  slowly  their  full  power  of  extending  the 
implicated  articulation.  The  state  of  things  just  described  is 
iggravated  when  inflammation,  exudation,  suppuration,  loss  of 
mtaneous  or  more  deeply-situated  tissues,  and  consequent  ad- 
lesions  and  cicatrices,  interpose  pain  and  physical  obstruction 
:o  the  restoration  of  complete  mobility.  The  greater  duration 
)f  the  disorder  increases  the  probability  that  persevering  or 
ictive  remedial  means  will  be  required  to  obviate  the  shoi-ten- 
ng  of  one  set  of  structures  and  the  elongation  and  weakening 
)f  the  opposite  set.  This  shortening  and  contraction  occur 
nore  rapidly  during  the  earlier  years  of  life. 

The  influence  of  paralysis  in  producing  contracture  varies 
according  to  the  nature  and  extent  of  the  seizure.  A  single 
muscle,  as  the  stemo-cleido-mastoideus,  the  tibialis  anticus,  or 
the  external  rectus  of  the  eje,  may  be  more  or  less  completely 
paralysed;  and  the  antagonist  sterno-mastoid,  the  gastroe- 
Demiii8,  the  peronei,  or  the  adductor  oeuli,  may  become  cod- 
tracted.  Or  several  muscles  habitually  associated  in  their 
actions  may  lose  their  power  of  voluntary  contraction,  as  the 
BXtensoTS  <^  the  wrist  and  fingers ;  and  the  opposing  musolf.'s 
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also  habitually  associated  in  their  actions,  viz.  the  flexors  of 
the  wrist  and  fingers,  become  relatively  shortened. 

The  demonstration  of  the  precise  amount  and  nature  of  the 
changes  which  occur  in  the  central  and  peripheral  parts  of  the 
nervous  system,  as  far  as  apparent  cause  and  morbid  anatomj 
can  teach  us,  and  the  determination  of  what  particular  func- 
tions of  the  muscles  are  primarily  disturbed,  belong  to  the 
special  pathology  of  the  nervous  system,  which  need  not  here 
be  entered  upon.  Few  paralyses  occur  without  some  degree  of 
contraction  ensuing  as  a  consequence,  either  directly  from  the 
impairment  of  the  balance  of  muscular  activity,  or  from  forced 
repose  or  maintenance  of  the  part  in  a  particular  position. 

The  induction  by  abrupt  spasm  of  a  more  or  less  rigid,  more 
or  less  permanently  contracted  state  of  a  part,  is  obvious  and 
easily  intelligible;  but  the  spasm  which  produces  many  per- 
sistent deformities  is  not  always  of  that  active,  prompt,  or  tonic 
kind  which  is  ilhistrated  by  certain  cases  of  non-congenital 
wry-neck  and  club-foot,  but  is  usually  more  slow  and  progres- 
sive, as  seen  in  many  children's  cases  of  foot-deformity.  The 
contraction  in  congenital  club-foot  and  in  the  majority  of  con- 
genital distortions  can,  we  believe,  be  assigned  only  to  a  preter- 
naturally  excitable  or  spasmodic  condition  of  the  muscular 
fibres  of  the  shortened  muscles.  In  many  cases,  even  when  the 
shortened  muscle  has  been  set  free  by  tenotomy,  the  morbidly 
excitable  retractile  disposition  of  the  muscle  often  shows  itsetf 
again  after  reunion  of  the  divided  part,  and  the  cessation  of 
employment  of  the  mechanical  or  other  means  by  which  the 
affected  muscle  had  been  kept  in  an  elongated  state. 

This  contraction  of  certain  muscles  in  congenital  club-foot, 
which,  for  want  of  any  other  appropriate  term,  is  designated 
spasmodic,  is  therefore  very  diflferent  from  the  active  powerful 
retraction  which  occurs  in  certain  comparatively  sudden  non- 
congenital  cases,  and  in  which  the  will  of  the  individual  is 
powerless  to  effect  an  improved  condition  of  the  limb.  In 
congenital  club-foot,  and  in  analogous  gradual  non-congenital 
talipes  in  which  paralysis  does  not  exist,  if  the  child  is  old 
enough  to  exercise  volition,  the  affected  muscles  are  to  a  cer- 
tain extent  subservient  to  the  will,  although  volition  is  in- 
capable of  willing  entire  relaxation  of  the  contracted  nmscIeB. 
Thus  the  contraction  in  this  non-congenital  non-panlTtie 
talipes,  the  early  stage  of  which  we  are  able  to  watch,  fhiows 
light  on  the  coivgemtal  w€viet\oi\,  the  early  stage  of  whidt 
is  hidden  m  the  \xtoT\\%.    Iw  Tv^TL-^on^^is&ai  ^av^  «* 
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or  years'  duration,  induced  by  cerebro-spinal  affection  or 
by  reflex  (?)  disorder,  the  vital  abnormal  spastic  contrac- 
tion co-exists  after  a  time  with  secondary  structural  change. 
DTe  sometimes,  however,  before  structural  change  has  taken 
place,  have  an  opportunity  of  witnessing  that,  although  the 
patient  walks  with  the  heel,  for  example,  much  elevated,  yet 
"when  he  is  seated,  even  with  the  knee  extended,  he  can  volun- 
tarily bend  the  ankle, — contact  of  the  sole  with  the  ground 
exciting  abnormal  contraction.  Further  light  is  thrown  upon 
the  nature  of  the  contraction  in  congenital  club-foot  by  the 
observation  that,  during  sleep,  even  in  very  young  infants,  the 
affected  foot  can  be  more  readily  straightened ;  also  that,  like 
u  in  certain  cases  of  adult  hemiplegia,  when  the  child  yawns 
and  stretches  out  the  limbs,  the  inversion  of  the  foot  often  dis- 
appears. This  observation  would  show,  that  whilst  in  the  ordi- 
nary state  of  the  infant's  nascent  volition  the  adductor  muscles 
(the  tibiaJes)  overpower  the  abductors  (the  peronei)  and  invert 
the  member,  the  act  of  yawning,  with  its  complicated  reflex 
activity  of  inspiratory  muscles,  and  of  associated  muscles  in  the 
extremities,  neutralises  the  peculiar  disturbance  of  muscular 
activity  on  which  talipes  varus  depends. 

It  seems  as  if  in  congenital  club-foot  and  analogous  distor- 
tions a  stimulus  or  irritant  were  present  in  the  medulla  spinalis, 
acting  upon  certain  ganglionic  cells  there,  which  keeps  the 
affected  muscle  in  a  state  of  tonic  contraction,  yet  not  sufficient 
to  neutralise  the  stimulus  of  the  will  within  the  limits  of  move- 
ment permitted  by  the  sti'uctural  shortening  of  the  member. 
Many  non-congenital  spastic  contractions  appear  allied  to  the 
conditioir  which  prevails  in  some  states  of  chorea,  in  which,  when 
the  will  would  permit  or  cause  contraction  or  relaxation  of  a 
particular  muscle,  an  involuntary  influence  excites  contraction, 
interferes  with,  and  frustrates  the  voluntary  effort.  In  more 
intense  spasmodic  contractions  the  will  is  entirely  overpowered 
before  structural  shortening  supervenes  to  effect  the  same  end. 

To  resume,  then  : — clinical  observation  of  non-congenital  de- 
formities, springing  from  derangement  of  the  nervous  system, 
teaches  that  there  are  several  modes  in  which  they  are  produced. 
These  modes  are  as  follows  : — 

1.  Paralytic  distortions. 

a.  Certain  muscles  only  being  partially  or  wholly  para- 
lysed, their  antagonists  slowly  contract  the  depen- 
dent  articuhtioD. 


piticiij  tiu^    castas    KJL    injii-i;<jiigc"uiwii     i 

not  being  wholly  overcome  (those  repi 

ing,  for  example),  but  restricted  by 

nervation,  and  in  time  by  structural 

r.  The  contraction  is  gradual  but  severe, 

mities  which  sometimes  accompany  ir 

dren.     It  is  probable,  in  this  form 

traction   is   intensified  by   the   co-€ 

enfeebled   condition  of  general   vol: 

inertia  favouring  repose  of  membert 

amount  of  structural  change. 

Secondary  changes. — From  whichever  of  the 

constantly  contracted  state  of  an  articulation  oi 

proceeded,  the  state  of  things  consisting  of  the 

individual  to  put  the  part,  by  the  action  of  the 

its  proper  movements  is  called  a  deformity.     Bi 

by  means  of  his  own  hands,  or  if  the  surgeon,  ci 

contraction,  and  put  the  aflFected  part  through 

ments,  no  deformity  is  in  reality  seen  to  eiis 

formity  may  early  exist,  when  original  disease  < 

besides  producing  contraction,  ended  in  more  i 

able  alteration  in  form  and  structure  of  the  ar 

almost  equally  serious  (secondary)  deformity  ma 

the  influence   of  the  now  ill-regulated  muscl 

especially  when  these  act  upon  tissues  impaii 

the  production  of  sub-luxation  for  example.     ] 

tremity,  the  effects  of  the  weight  of  the  body  b< 
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Orthopcedic  Surgery  for  the  rectification  of  deformities.  This 
department  of  practice  avails  itself  of  much  that  is  common 
rilh  general  medicine  and  surgery*'*^  Special  orthopaedic 
are,  the  relieving  of  the  shortened  parte  by  the  employ- 
nent  of  mechanical  instrueientSj  or  mechanical  power  exerted 
Wj  the  hands  of  the  surgeon  or  assistants,  sometiraes  with  the 
Lid  of  the  benimibing  in  fin  en  ce  of  ehloroforni,  and  by  division 
ftf  one  or  more  of  the  contracted  muscles,  tendons,  and  faiciee. 

Terwtov^y^  myoioviy, — In  this  operation  the  necessary  relaxa- 
aon  of  muscular  resistance  and  of  accompanying  structunil 
Qiortening  is  eflected  by  severing  the  muscle  at  its  tendinous 
Kirtion,  The  principles  laid  down  by  Delpeeh  for  the  perform- 
of  this  operation  are  followed  in  the  present  day.  It  is 
Brmarkable  that  Delpeeh  never  carried  out  his  own  principles. t 
the  discovery  and  application  of  subcutaneous  tenotomy  belongs 
bo  Stromeyer,  Many  alterations  in  the  mode  of  applying  these 
iTEDCiples  have  been  made  since  the  original  labours  of  Delpeeh 
id  Stromeyer.  Various  knives  for  severing  tendons  (tenotomes), 
id  a  great  variety  of  niechanical  extension  apparatuSj  have 
devised.  In  this  place  only  the  means  in  most  general  use 
this  country  will  be  described. 
^In  describing  the  several  distortions  in  the  treatment  of 
^Bdi  tenotomy  and  mechanical  treatment  may  singly  or  con- 
ouiily  be  requisite,  no  nosological  order  will  be  adopted.  We  will 
x)mmence  with  congenital  club-foot  (talipes  varus  congenitus), 
because  it  is  one  of  the  most  common  distoi^tions  which  the 
:orgeon  has  to  treat,  and  because  it  has  formed  the  basis  of  ex- 
ensive  pathological  and  therapeutical  research.  The  eonsider- 
Hcm  of  the  scientific  treatment  of  club*foot  will,  therefore,  best 
Ingtrate  the  principles  upon  which  the  management  of  all 
ither  distortions  should  be  conducted. 

Ho  other  deformity  exhibits  in  a  greater  degree  the  incidents 
if  orthopaedic  experience. 

Congenital  Club-foot  (Talipes  varus  congeniin£],  ' 

ft  is  undesirable  to  attempt  here  even  a  sketch  of  the  history 
if  the  acquaintance  of  our  profession  with  ckib-foot.  It  will 
iuffice  to  mention  that  the  subject  engaged  the  attention  of 

*  Constttational,   medicinal^  tiod  dietetic  treatment;  exercises^  gymim^ticsj 

DUlUliioDB,  Sic. 

t  8e«  tbc  bisflorj  of  division  of  tendons,  in  n  Tt^mti^  oh  Cluh-fvot  amf  ittNiZo- 
iHttorimtn^  by  tlie  Author*     Loudon,  1B.'19. 
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Hippocrates  amongst  the  ancients,  and  of  Scarpa  amongst  the 
moderns.  But  it  was  not  until  the  genius  and  energy  of 
Stromeyer  were  combined  with  a  sound  acquaintance  with  the 
principles  and  practice  of  modem  surgery,  that  the  complete 
treatment  of  severe  club-foot  became  possible. 

Anatomy  of  club-foot. — Former  opinions  on  the  anatomy  of 
club-foot  may  be  advantageously  passed  over.*  In  1837,  and 
subsequently,  the  author  laid  down  the  essential  characters  of 
the  anatomy  of  club-foot.f  The  subject  has  since  been  care- 
fully and  successfully  studied  by  Mr.  William  Adams.J  The 
general  result  of  observations  of  this  matter  is  the  confirmaticm 
of  the  opinions  emitted  by  the  author  in  1887  and  1839,§  that 
club-foot  consists  of  a  three-fold  alteration  of  the  form  and 
position  of  the  foot,  the  heel  being  elevated,  the  toes  turned  in, 
and  the  internal  margin  of  the  foot  raised  from  the  ground, 
owing  to  abnormal  action  and  shortening  of  the  principal,  if  not 
of  all  the  muscles  of  the  inner  and  back  part  of  the  leg.  Perhaps, 
also,  in  at  least  the  severer  forms,  those  in  which  the  sole  is 
much  contracted,  the  plantar  muscles  participate  in  the  primaiy 
affection.  The  ligaments,  fasciae,  and  integuments  on  the  con- 
tracted side  of  the  member  are  also  shortened,  whilst  the  similar 
tissues  on  the  opposite  side  are  elongated  and  weakened.  These 
passive  tissues  follow  the  fortimes  of  the  active  organs— the 
muscles,  on  which  they  are  in  the  main  dependent,  and  become 
thus  secondarily  affected.  The  bones,  before  and  after  ossifica- 
tion, suffer  in  proportion  to  the  intensity  of  the  muscular  con- 
traction, and  probably  in  proportion  to  the  earUness  of  the 
period  of  uterine  existence  at  which  the  distortion  commenced; 
and  especially  in  proportion  to  the  period  that  elapses  after 
birth,  during  which  the  passive  osseous  structures  remain  at  the 
nierc}^  of  the  active  muscular  agents.  The  bones  further  suffer 
as  age  advances,  by  bearing  the  weight  of  the  body  in  an  im- 
proper direction. 

The  departure  from  the  normal  form  and  relation  of  bones 
may  be  divided  into — 

•   See  On  the  Deformities  of  the  Human  Frame^  by  \V.  J.^ Little,  pp.  271  d 
seq.     London,  185.3. 

t  IHnsertatio  inaugttraHs  de  Talipede  Vara,  Berlin,  1837. 

X  Medical  Times  and  Gazette,  1852  ;    Transactions  of  Path.  Soc.,  1866. 

§    Treatise  on  Club-foot  and  analoyous  Distortiinis.     London,  1839.      A  ]h|I 
number  of  treatises  on  club-foot  have  appeared  since  1837,  few  of  wliichl 
any  fundamental  veaearc\ieft  m\Ai  \.\i^  ^lwqXovwn  qCnwvj.?.. 
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1,  Primary, 

a.  The  changes  especially  affecting  the  tibio-tarsal  Joint. 

fc.  The  change  of  relation  of  the  anterior  bones  of  tlie 

tarsus,  as  regards  the  astragalus  and  os  calcis. 

1 2.  Secondary,  or  those  induced  after  birth,  by  spontaneons 

aggravation  of  the  deformity,  and  by  pressure  upon 

the  parts  through  walking  in  an  improper  manner. 

The  anatomical  changes  of  bones  in  varus  of  practical  moment 

due  to  the  state  of  extension  of  the  os  ealcis,  takhi^  with  it 

» astragalus,  through  which  the  posterior  extremity  of  the  os 

Jcis  is  more  or  less  ch>sely  approximated  to  the  posterior  sur- 

of  the  ankle-joint ;  and  the  anterior  portions  of  the  articu- 

Fie.  108. 


kMult  cungem'ul  Varus,  vjeHH*!  from  thf  fr<:»nr  and  inside  :—fl,  tli«>  tilm,  cut 
I  ID  onler  to  flliow  the  reiutively  posterior  siruAtJuo  of  the  fibula;  A^  th« 
tasatud  malleolus;  r,  the  fibula;  d,  the  pfjiiterior  eitreiuity  of  the  gs*  oalci»« 
dnwn  nhmirmaily  mwrirdjs ;  ff»  \he  ustmgdhi!),  unduly  prominent  on  the  tloraum 
cfthe  foot;  /,  ih^  navieul^Lr  Ixme  in  etmtjjt-t  with  tht'  interDul  miLUiHjlua ;  ^,  the 
cuboid,  its  proper  aup^^rior  *<urfai*f«  lipplifd  to  the  ground. 


ng  snrfaces  of  the  trochlea  of  the  astraf^alus  are  projected 
||bm  the  ankle-joint  in  front.  Owing  also  to  the  forced  inversion 
entire  foot,  the  external  malleolus  is  thro^im  backwards 
the  posterior  tuberosity  of  the  os  calcis,  and  the 
Itnterior  extremity  of  the  astragalus  slightly  inclines  towards 
rfte  inner  niarj^in  of  the  foot.  The  forced  elevation  of  the 
^}o«t«rior  part  of  the  foot  (caleaneum  and  astragalus)  is  common 
talipes  varus  a!id  to  talipes  equious ;  but  the  characteristic 
Ipecaliarity  of  varus  is  the  displacement  of  the  remaining  bones 
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of  the  tarsus  inwardly  to  the  extent  that  the  navicular  bone  quits 
the  astragalus,  often  touching  the  internal  malleolus,  with  which 
it  frequently  acquires  a  new  articulating  surface.  The  cuneiform 
and  cuboid  bones  accompany  the  navicular.  Moreover,  in  severe 
cases  the  cuneiform,  cuboid,  and  metatarsals,  with  the  phalanges, 
are  drawn  backwards,  limiting  the  space  of  the  plantar  region. 

The  changes  of  bones  induced  by  improper  walking,  improper 
pressure  and  bearing  against  the  ground,  by  which  also  some- 
times inflammation  and  ulceration  of  soft  parts  are  occasioned, 
do  not  properly  belong  to  simple  uncomplicated  club-foot. 
Only  when  these  injuries  are  considerable  do  they  affect  the 
results  of  treatment. 

The  shortening  of  the  ligaments,  fascise,  and  integuments  on 
the  posterior  and  internal  aspects  of  the  member  may  be  ob- 
served when,  before  or  after  operation,  attempts  are  made  with 
the  hand  to  rectify  the  deformity.  In  severe  cas^,  mnch 
resistance  to  cure  is  offered  by  the  posterior  ligament  of  the 
ankle,  the  deltoid,  the  calcaneo-scaphoid,  the  superficial  and  deep 
plantar  ligaments.  The  share  of  resistance  offered  by  the  deltoid, 
for  example,  is  well  shown  when  dissecting  severe  infantile 
varus.  After  removal  of  the  superficial  textui-es  (integuments, 
fascia?,  muscles,  and  tendons),  much  amelioration  of  shape 
results ;  but  the  ligaments  of  the  ankle  being  intact.,  it  is  ob- 
served that  the  foot  still  retains  a  varus  form.  But  when  the 
deltoid  ligament  is  severed,  and  the  navicular  bone  is  liberated, 
a  marked  facility  of  replacement  is  evinced. 

The  general  direction  of  the  structures  involved  in  the  dis- 
tortion is  much  altered.  Thus,  the  leg-bones  are  inwardly 
rotated  from  the  knee-joint.  The  surgeon  should  not  expect  to 
find  the  tendons  occupying  their  normal  relations.  Those  pass- 
ing over  the  front  of  the  ankle-joint  are  deflected  inwardly, 
whilst  the  posterior  tibial  tendon  appears  more  deeply  situated, 
owing  to  the  incurvation,  and  to  the  backward  dragging,  and 
elevation  of  the  anterior  part  of  the  foot. 

Etiology  of  conrjenital  cluh-foot, — The  primary  cause  of  talipes 
varus  congenitus  has  been  already  touched  upon,  p,  660.  It 
consists  in  an  alteration  of  the  d^Tiamic  properties  of  oerfauA 
muscles,  apt  to  be  accompanied  or  followed  by  rtraetanl 
shortening,*  and  by  fibrous  and  adipose  degeneration  of  tliem.t 
Until  the  researches  of  Rudolphi,  it  was  held  that  dub-fbot^  U 
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other  distortions  and  inalformatioiis,  were  the  conse- 

ice   of  80tDe   *  occult   infloences,'  lnsus   natura*,    maternal 

nation,  and  intra-uterine  preetsiire*     An  occasional  effort 

jmade  to  revive  the  last  of  thest*  theories,  that  of  intra-uterine 

It    has    heen    elaewhere    shown*    that    accidental 

ical  causes  do  sometimeB  act  upon  tlie  foetus^  giving  rise 

lily  recognisable    conditions,    e.g.    fissures,  clefts,  intra- 

ine  fractures,  amputations  of  members  from  constriction  by 

al  bands  or  by  the  iirabOical  cord  i  and  sometimes  the 

ration  of  pressure  by  the  uterine  walls  and  pelvic  bones 

ly  be  surmised. 

The  arguments  in  favour  of  the  belief  thot  ordinary  con- 

ital  club-ftx^t  is  caused  by  some  derangement  of  the  cerebro- 

centres  and  dependent  nerves,  as  opposed  to  the  theory 

'its  dependence  upon  pressure  of  the  walls  of  the  uterus,  may 

flins  stated : 

Club-foot  often  coexists   with  evident  derangement  of  the 
lervous  centres,  as  in  acephalous,  hemicephalous,  and  spina 
ida  subjects. 

Club-foot  occasionally  co-exists  with  an  analogous  distortion 

the  upper  extremity,  club -hand,  in  which   the  muscles   con- 

ted  are  the  ana t/om ical  analogues  of  tite  parts  contracted 

the  lower  limbs.     Now  if  it  be  admitted  that  the  external 

iguration  of  double  chib-foot  may  suggest  to  the  unphysio- 

and  unpatbological  observer  the  idea  of  one  of  the  feet 

ig  overlapped  the  other  in  such  manner  that  the  uterus, 

\fpming  the  liquor  amnii  to  be  deficient,  has  compressed  the 

ieet  into  the  form  in  which  we  see  them,  this  explanation 

not  apply  to  the  club-haiids,  which  bear  no  such  form 

be   reasonably  attributed   to   pressure  of  the  uterine 

Moreover  club-foot  often  exists   in  one  foot  only,  and 

he  uterine-pressure    theory  does   not   explain  why  one   foot 

rcapes.      This  theory  is  still  less  applicable  to  the  highest 

ide  of  club-foot,  in  which  the  great  toe  is  more  approximated 

>  the  inside  of  the  leg  than  pressure  of  the  uterus  will  explain  ; 

hilst  the  opinion  of  undue  (spastic)  action  of  the  muscles  before 

Die  articulating  ends  of  bones  can  restrict  their  action,  afibrds 

ilii  intelligible  explanation* 

Club-faot  is  met  with  in  foetuses  before  the  fourth  or  fifth 

oath   of  gestation^   at    which  period    the  liquor   amnii   is 


•  On  Deformitm  of  the  Unman  Frame ^  pp.  2^>0-314 
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relatively  so  large  as  to  exclude  the  idea  of  uterine  pressure 
consequent  upon  supposed  deficiency  of  that  fluid. 

Congenital  club-foot  can  often  be  traced  to  hereditary  in- 
fluence, sometimes  on  the  father's  side,  sometimes  on  the 
mother's  side.  We  have  traced  it  on  the  paternal  side  e?en 
through  four  generations,  the  male  in&nt,  the  father,  the 
grandfather,  and  the  great  grandfather.  K  it  can  be  plausibly 
maintained  that  club-foot  is  due  to  the  influenoe  of  uterine 
pressure,  deficiency  of  liquor  amnii,  pressure  of  pelvic  bones, 
and  its  repetition  through  successive  generations,  this  influenoe 
could  only  be  propagated  through  the  female  side.  We  cannot 
admit  uterine  influence  in  hereditary  propagation  of  varos 
through  an  uninterrupted  succession  of  male  parents. 

A  comparison  of  club-foot  with  the  distortions  which  occur 
after  birth,  unmistakably  from  diseases  of  the  nervous  system, 
tends  to  prove  that  congenital  and  non- congenital  club-foot 
spring  from  analogous  causes.  Distortion  after  birth,  &oni 
altered  innervation  of  muscles,  is  more  common  in  the  lower 
extremities,  and  especially  in  the  feet,  than  in  any  other  part  of 
the  frame.  Club-foot  is  also  the  most  common  distortion  before 
birth.  After  birth,  talipes  varus,  in  consequence  of  cerebro- 
spinal affection,  is  more  common  than  talipes  valgus;  before 
birth  also,  varus  is  more  common  than  valgus.  After  birth, 
foot-deformity,  from  disease  of  the  nervous  system,  attains 
oftener  a  higher  grade  on  the  left  than  on  the  right  side.  This 
is  equally  the  case  with  congenital  club-foot.  Some  other 
agency  than  accidental  uterine  or  pelvic  pressure  is  required  to 
account  for  these  analogies ;  they  cannot  be  regarded  as  mere 
coincidences. 

Grades  of  congenital  talipes  varus. — It  is  convenient  for  pr8<?- 
tical  purposes  to  divide  congenital  club-foot  into  three  degrees 
of  severity :  the  slightest,  that  in  which  the  position  of  the 
front  of  the  foot  when  inverted  is  such  that  the  angle  formed  bv 
it  with  the  inside  of  the  leg  is  greater  than  a  right  angle,  and 
in  which  the  contraction  is  so  moderate  that  the  toes  can  easily 
be  brought  temporarily  by  the  hand  of  the  surgeon  into  a 
straight  line  with  the  leg,  and  the  heel  be  depressed  to  the 
natural  position.  The  second  class  includes  those  in  which  the 
inversion  of  the  foot  and  elevation  of  the  heel  appear  the  same 
or  little  greater  than  in  those  of  the  first  class,  but  in  which 
no  reasonable  effort  of  the  surgeon's  hands  will  temporarily 
extinguish  tlie   cou\.rdeV\o\\  ^w^  ^fe'l'^^\xi^^ .    ''^>Dife  ^vkiKs^  ^Jas^ 
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Fra.  lea 


Cotkgenll&l  infkDtile  Talipes  Yaroa,  of  medttim  seTeiitj, 


Fig,  170. 
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Fig.  171. 


comprises  those  in  which  the  contraction  of  soft  parts  and 
displacement  of  hard  parts  reaches  the  highest  degree,  so 
that  the  inner  margin  of  the  foot  is  situated  at  an  acute  angle 
with  the  inside  of  the  leg,  sometimes  is  even  almost  in  contact 
with  it. 

Cases  of  the  first  and  second  grades  may  be  respectively  con- 
verted into  the  second  and  third  grades  by  delay  in  the  applica- 
tion of  remedies,  and  by  the  effects  of  improper  locomotion. 

Treatment. — The  indications  are  to  overcome  the  shortening 
of  the  muscles,  ligaments,  fascise,  and  integuments  on  the  con- 
tracted side  of  the  member ;  to  direct  the  bones  into  their 
proper  position ;  to  educate  the  patient's  voluntary  use  of  tlie 
parts ;  to  give  strength  to  the  muscles  and  ligaments  on  the 
elongated  side  of  the  member,  and  to  combat  the  tendencj  io 
relapse. 

A  few  slight  cases  may  from  the  day  of  birth  almost  be  re- 
linquished to  the  rubbings  and  manipulations  of  the  nurse; 

some  require  to  be  lightly  bandaged 
on  a  strip  of  tin  or  firmer  metal, 
bent  to  a  right  angle,  and  properly 
padded ;  others  require  support  not 
only  beneath  the  sole,  and  against 
the  back  of  the  leg,  as  when  a  simple 
bent  strip  of  metal  is  employed,  but 
need  lateral  support  or  pressure 
against  the  internal  margin  of  the 
foot,  as  by  the  application  of  a  tin 
splint  devised  by  the  author  (see 
Fig.  171).  In  the  use  of  this  and  simi- 
lar contrivances  to  be  found  at  the 
different  surgical  instrument-makers, 
the  essential  point  consists  in  applj- 
*  .  \  ing  the  smallest  amount  of  pressure 

'•.,:.. -o.  compatible  with  maintaining  the  ap- 

paratus on  the  limb,  not  endeavouring 
at  once  either  to  force  the  part  straight  or  even  to  make  the 
tender  infantile  foot  accurately  fit  the  apparatus,  but  rather,  if 
the  apparatus  selected  admits  of  adaptation,  to  adjust  it  to  the 
foot  in  a  somewhat  improved  position.  Practitioners  unac- 
quainted with  the  details  of  management  of  these  cases  are 
surprised  to  discover  how  small  an  amount  of  pressure  suffices 
in  young  infimts  rapidly  to  improve  the  form  and  flexibility. 
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e  splint  slionlJ  daily  once,  or  ofteuer,  bf*  removed  to  aseer- 
ti  tliat  nndiie  pressure  has  not  been  used,  to  replace  it  when 
Bened  by  the  movements  of  the  child,  and  to  improve  the 
dtion  as  often  as  practicable.  No  nnneeessarj  loss  of  time 
)uld  be  permitted  during  this  process,  as  at  first  the  foot 
ndlj  relapses  to  its  most  distoi-ted  condition. 
[f  at  the  expiration  of  the  fourth  week  distinct  contraction  of 
J  tendons  remain  perceptible  in  spite  of  assiduous  efforts  to 
wcome  the  deformity  by  manipidations,  frietioBs,  and  steady 
t  gentle  emplo}Tnent  of  splint  and  bandage,  or  if  benefit 
bportionate  to  the  attention  bestowed  be  not  realised,  or  if 
p  case  onequivocally  belongs  to  the  second  or  third  degrees 
'?aru8,  the  aid  of  tenotomy  will  be  required  to  effect  resti>ra- 
fiL  If  the  surgeon  should  eotertain  doubt  whether  the  time 
r  operation  have  arrived,  he  may  be  determined  by  the  obser- 
tion  whether,  on  holding  the  foot  in  the  normal  position,  it 
rings  vigorously  back  into  the  abnormal  one  as  soon  as  the 
B66ure  of  the  liands  is  removed.  In  unequivocal  cases  of  the 
toad  and  third  degrees  he  may,  in  most  cases,  decide  aflirma- 
relyat  the  moment  of  birth  on  the  absolute  necessity  of  fiitm^e 
mition  J  and  when  operation  is  indispensable,  the  earlier  the 
fiod  at  which  it  is  performed  the  better*  Mr.  Stromeyer 
hie  has  oi>erated  within  twenty-four  hours  after  birth  with 
fid  and  permanent  success.  Our  practice  of  late  years  has 
^  to  operate  as  soon  as  convenient  during  *  the  month.' 
e  anrgeon,  when  deciding  on  the  necessity  of  operation, 
tst  not  be  guided  solely  by  the  external  configuration,  but  by 
J  amount  of  firm  resistance  opposed  to  i^storation,  by  the 
pth  of  the  furrows  existing  in  the  sole  and  behiiul  and  abc»v«^ 
e  heel,  and  by  the  degree  of  tension  of  the  integuments  about 
ft  btemal  malleolus.  The  deep  clefts  or  furrows  in  question 
bote  intensity  of  contraction  of  muscles,  and  closer  adhesion 
in  usual  of  integuments  imd  fascite  to  the  subjacent  soft 
aictnres  and  bones.  They  probably  denote  also  that  the 
foniiity  dates  from  an  early  period  of  uterine  existence* 
^n  atrophy,  the  usual  concomitant  of  contractions  of  long 
ration,  is  already  present  in  severe  clnb-foot  of  new-bom 
Sdren,  and  is  a  measure  of  the  length  of  time  the  muscles  have 
?n  contracted  and  exposed  to  structural  shortening  and  pos* 
Ae  degeneration. 

Naiure  of  ike  opera t km, — The  essential  character  of  congenital 
varus  being  a  state  of  abnormal  elevation  of  the  heel. 
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and  inversion  of  the  front  part  of  the  foot  by  undue  mnscnlar 
contraction,  the  operative  interference  reqnii^  consiBts  of  the 
division  of  t}ie  tendons  of  those  mnscles  Tvhich  are  mainly,  if 
not  exclusively,  concerned  in  the  production  of  the  deformity, 
viz.  the  tendons  of  the  anterior  and  posterior  tibials  and  the 
t^ndo  Achillis.     In  average  cases  these  three  tendons  may  be 
divided  at  one  operation.     In  severer  cases  the  operation  should 
invariably  be  divided   into   two  parts,  the  first  consisting  of 
the  section  of  those  structures  which  contribute  to  the  inver- 
sion— the  tibiales  tendons ;  and  where  the  sole  is  much  con^ 
tracted  with  a  strong  prominent  band  felt  at  the  inner  edge  of 
the  plantar  fascia,  that  band  may  be  included  in  this  portion  of 
the  operation.    The  division  of  the  plantar  textures  and  elonga- 
tion of  the  sole  may  in  severe  cases  advantageously  precede  the 
section  of  other  structures.    The  tendo  Achillis  may  in  such  cases 
be  severed  in  three  or  four  weeks  ;  in  adults,  two  or  four  months 
later;  the  inversion  having,  in  the  interval,  been  overcome. 
The  value  of  this  proceeding,  first  recommended  by  the  author,* 
consists  in  the  os  calcis,  when  the  tendo  Achillis  is  left  intact, 
offering  a  point  d'appui^  or  resisting  point,  from  which  tiie 
surgeon,  during  the  mechanical  after-treatment,  is  enabled  to 
stretch  out  and  unfold  the  contracted  involuted  sole.     If  this 
division  of  the  operation  into  two  or  three  parts  is  not  observed 
in  bad  cases,  incomplete  recovery  may  result*  the  sole  remain 
contracted,  and  the  Individual  walk  unduly  on  the  heel,  the 
range  of  motion  of  the  point  of  the  foot  being  deficient,— in 
short,  a  secondary  talipes  calcaneus  be  produced.     This  secon- 
daiy  deformity  is  always  overcome  with  difficulty,  sometimes  it 
is  irremovable. 

In  a  few  adolescent  and  neglected  adult  cases  of  congenital 
equinus  and  varus,  even  the  peronei  may  need  division,  these 
muscles  having  become,  from  protracted  duration  of  the  de- 
formity, tensely  contracted  and  considerably  shortened. 

The  follomng  is  the  mode  of  dividing  some  of  these  tendons, 
and  the  instruments  which  we  have  introduced  as  the  most 
appropriate  for  the  purpose.  The  operation  is  more  quickly 
and  more  conveniently  done  by  taking  the  three  tendons  in  the 
following  order,  viz.  the  posterior  tibial,  the  anterior  tibial,  and 
the  tendo  Achillis.  Section  of  the  posterior  tibial  is  best  per- 
formed by  placing  the  child  on  a  table  of  convenient  height,  on 
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t,  inclined  towards  the  limb  to  be  operated  on.  This 
.  be  thoi'ougbly  rotated  outwardly,  restitig^  upoo  its  outer 
de,  whilst  a  competent  um-se  holds  the  child's  hands  and  the 
Ipostte  leg  out  of  the  way  of  the  surgeon.  An  aBsistunt, 
iTing  a  few  small  doesila  of  lint,  a  bandage,  and  the  necessary 
Hires  within  i-eaeh,  takes  his  place  by  the  side  of  the  patient, 
hd  holds  the  thigh  and  knee  of  the  limb  to  be  operated  on 
Hh  one  hand,  being  prepared  with  the  other  to  hold  firmly 
r  addact  the  foot,  as  may  be  requii-ed.  The  operator,  when 
^cmt  to  sever  the  left  ix»sterior  tibial,  seats  himself  in  front, 
ikes  the  foot  in  hia  left  hand,  and  endeavours  to  feel  the 
igbt  prominence  of  the  posterior  tibial  tendon  >vith  the  left 
imnb;  during  the  time  he  either  abducts  the  foot  with  the 
jkt,  to  put  the  teudon  on  tbe  stretch,  or  takes  advantage, 
Btng  the  spontaneous  movements  of  the  infant,  to  observe 
bcre  the  tendon  is  thrown  into  palpable  relief. 
When,  however,  tlie  surgeon  cannot  feel  the  tendon,  it  is 
Actieally  quite  sutficient  to  make  out  the  inner  edge  of  the 
^  about  a  finger's  breadth  above  the  lower  end  of  the  inner 
[>ius;  or  should  there  be  any  difficulty  in  defining  this 
of  bone  in  consequence  of  the  fatuess  of  the  limb,  the 
ll  insertion  of  the  knife  cxactltj  midway  bdit^et-H  the 
and  posterior  border  a  of  the  legy,  on  its  inner  aspect, 
I  be  an  exact  guide  to  the  position  of  the  tendon,  not  for- 
dng,  as  anatomy  teaches  us,  that  an  incision  made  a  little 
I  front  of  this  line  might  wound  the  internal  saphena  vein  and 
{;  and  if  made  behind  it,  would  run  the  risk  of  dividing 
iffeior  communis  digitorum  instead  of  the  tibiulis  posticus  ; 
tthe  knife  might  even  pass  posterior  to  the  former  tendon, 
i,  if  carried  deep  enough,  might  wound  the  artery  and  nerve 
fthout  touching  any  tendou  whatever. 

lUaring  thus  determined  the  situation  of  the  posterior  tibial 
tooe  or  all  of  these  niethods,  a  sharp- pointed  knife  is  passed 
pmigh  the  skin  at  about  a  tinger's  breadth  above  the  inner 
lltoolus,  according  to  the  age  of  the  child.  It  must  be  made 
♦  penetrate  steadily  down,  perpttiJoruhirJif  to  the  surface^  to  a 
bth  varj-ing  from  a  quarter  to  half  an  inch.  In  doing  this,  it 
lieoefiaary  to  be  quite  sure  of  sufliciently  opening  the  fascia 
pering  the  posterior  tibial  and  eouiuion  flexor  tendons ;  cither- 
fbot  when  the  probe-pointed  knife  is  passed  in  (as  will  he 
bciribed  in  the  next  stage  of  Uie  operation),  it  may  either 
llch  against  this  dense  unyielding  structure,  or  glide  over  its 
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surface  behind  the  deep  layer  of  muscles,  instead  of  passing 
through  the  opening  in  front  of  them. 

In  order,  therefore,  to  accomplish  the  /re«  division  of  thii 
fascia  of  the  leg  close  to  its  insertion  into  the  edge  of  the  tibia^ 
and  likewise  the  proper  sheath  of  the  posterior  tibial  tendoft 
beneath,  the  sharp-pointed  knife  should  be  paased  to  the  deptk 
above  recommended ;  the  handle  must  then  be  elevated  so  as  to 
depress  the  point  of  the  blade ;  that  is  to  say,  the  instrameat 
should  be  used  as  a  delicate  lever,  the  centre  of  motion  being 
the  skin,  which  may  be  pressed  upon  gently  by  the  back  of  the 
knife ;  and  in  this  way  an  opening  of  the  requisite  size  can  be 
made  in  the  fascia  at  the  bottom  of  the  wound,  without  enlaijg* 
ing  the  external  aperture. 

Having  thus  far  accomplished  the  operation,  the  shai^ 
pointed  knife  is  withdrawn,  and  a  probe-pointed  one  is  to  be 
passed  into  the  puncture  through  the  skin,  superficial  fascia, 
layer  of  adipose  tissue,  deep  fascia,  and  lastly  the  proper 
sheath  of  the  tendon,  and  be  now  inserted  a  little  further  in, 
so  as  to  get  well  between  the  iwsterior  tibial  and  the  tibia. 
'S\Tien  satisfied  from  the  sensation  communicated  to  the  knift 
that  the  bone  is  on  one  side  and  the  tendon  on  the  other,  aQ 
that  remains  to  be  done  is  to  turn  the  edge  towards  the 
tendon,  giving  the  knife  a  slight  cutting  motion,  while  at  the 
same  time  the  assistant  firmly  abducts  and  depresses  the  inner 
border  of  the  foot.* 

A  distinct  sensation  of  something  having  suddenly  yielded 
can  be  perceived  at  the  time  of  the  division  of  the  tendon; 
but  if  the  case  should  have  been  previously  operated  on,  this 
feeling  may  be  very  slight,  in  consequence  of  the  adhesions 
existing  between  the  original  wound  of  the  tendon  and  the 
adjacent  parts. 

As  soon  as  this  peculiar  jerk  is  detected  by  the  assistant,  he 
should  immediately  relax  the  foot,  and  apply  a  dossil  of  lint 
over  the  wound,  holding  it  there  with  the  fore-finger  during  the 
division  of  any  other  tendons.  If,  as  has  happened,  the  arterj 
is  supposed  to  be  cut,  either  from  the  escape  of  florid  blood  or 
from  the  blanched  appearance  and  reduced  temperature  of  the 
foot,  it  will  only  be  necessary  to  apply  instantly  a  graduated 
compress,  and  to  roll  firmly  a  bandage  upon  the  foot  and  ankle. 


•  We  hnvo  a<'on  iiinro  than  one  straight  sharp-pointed  bistouri  cacb^  used 
in.stead  of  two  separate  knives.   The  best  of  these  was  in  tba  hands  of  Dr.  Didt 
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!TuSf  however,  may  require  to  be  loosened  if  the  colour  of  the 
shows  any  indication  of  strangulation.     If  the  operator  is 
ambidexter,  he  will  find,  iu  the  operation  for  dividing  the 
rior  tibial  tendon  of  the  right  linib,  that  he  had  better 
I  on  the  left  side  of   the  patient  with  his  back  to  the 
'*s   face,  whilst   the  assistant   aits   down  in  front,  and 
he  thigh  with  one  hand  while  he  steadies  the  toes  with 
tstlier. 

ixig,  then,  the  mesial  line  or  the  inner  aspect  of  the  leg 
ut  three-quarters  of  an  inch  above  the  inner  malleolus  as 
true  position  of  the  tendon,  the  sharp-pointed  knife  is  to 
rted  perpendicularly,  with  its  back  towards  the  sole  of 
t^     It  is  thus  made  to  divide  the  skin  and  deep  fascia  in 
same  way  as  was  explained  when  cutting  the  left  posterior 
tendon.     After  this  instrument  is  withdrawn,  the  probe- 
knife  may  now  be  used  to  finish  the  operation,  which 
other  respects  agrees  with  the  section  of  the  correspond- 
tendon  on  the  opposite  side  of  the  body.     The  long  flexor 
toes,  owing  to  its  proximity,  is  often  partially  or  wholly 
red  at  this  operation  on  the  posterior  tibial, 
is  and  Velpeaa  divide  the  posterior  tibial  tendon  at  its 
ion  into  the  navicular  bone,  the  knife  being  inserted  so 
to  meet  the  tendon  about  an  inch  (in  the  adult)  below  and 
of  the  inner  maUeolns.     This  plan  is  inapplicable  to 
In  adolescents  and  adults  this  tendon  is  usually  so 
iBiiBent  to  the  eye  and  touch  above  and  behind  the  internal 
leolus,  that  it  is  an  easy  matter  to  sever  it  by  inserting  the 
t  of  a  narrow  straight  scalpel  at  the  posterior  edge  of  the 
,  directing  it  forwards  between  the  tendon  and  tibia,  so 
divide  it  without  risk  of  injury  to  the  posterior  tibial 
or  the  internal  saphena  vein.     It  is  unnecessary  to  give 
folar  directions  for  division  of  the  plantar  fascia  when 
those   given   respecting  operations  on  other   tendons 
amply  suiiicient.     The  dii*ectiou  of  the  knife  should  be 
without  inwards,  ue.  from  the  external  margin  of  the  foot 
the  internal  margin, 
division  of  the  anterior  tibial  tendon  iu  talifjes  varus 
follow  the  section  of  the  ix>sterior  tibial ;  the  patieni 
\g  in  the  same  position,  and  the  assistant  still  holding  the 
imd  pressing  his  fiuger  upon  the  lint  covering  the  punc- 
already  made  above  the  ankle.     The  operator  should  feel 
ti&e  most  prominent  part  of   the  tendon  over  the  joint. 
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somewhat  nearer  the  malleolus  than  in  the  normal  foot,  and 
insert  a  sharp-pointed  knife,  with  its  flat  snr&ce  towards  ilia 
outer  edge  of  the  tendon ;  and  having  passed  it  well  beneatl^  k 
he  should  turn  the  sharp  edge  towards  the  tendon,  whilst  tU 
fore-finger  of  the  left  hand  is  pressed  gentlj  over  the  part,  t»  t 
warn  him  of  the  approach  of  the  knife  to  the  surface.  Tlia 
assistant,  who  has  been  steadily  abducting  the  foot  during  thai  k 
operation,  gradually  relaxes  his  endeavours  as  he  feels  tin:  i 
tendon  yield;  and  as  soon  as  he  perceives  the  distinct  snap 
which  is  the  result  of  its  coniplete  division,  he  should  imme* 
diately  relax  his  hold,  and  apply  a  small  dossil  of  lint  over  the 
puncture. 

Division  of  the  tendo  Achillis  is  accomplished  after  turning 
the  infant  over  on  the  abdomen.  Whilst  an  assistant  en- 
deavours to  bend  the  ankle,  the  surgeon  introduces  a  small 
straight  tenotome  through  the  integuments  from  behind  for- 
wards at  the  side  of  the  tendon.  As  soon  as  the  point  of  ike 
instrument  is  judged  to  have  reached  the  anterior  surface  of 
the  tendon,  it  is  passed  in  front  of  it ;  the  cutting  edge  is  then 
directed  to  the  tendon,  severing  the  tense  cord  by  one  or  two 
movements  of  the  blade  against  it,  and  without  wounding  the 
integuments,  except  by  the  puncture  of  entry.  The  assistant 
should  carefully  relax  the  pressure  he  may  be  exercising  upon 
the  foot  in  proportion  as  he  feels  the  part  is  cut  through. 

These  operations,  when  properly  done,  occupy  not  more  than 
a  few  seconds  each,  and  are  usually  absolutely  bloodless.  Much 
has  been  written  concerning  the  danger  of  wounding  the  pos- 
terior tibial  artery.  I  have  only  once  witnessed  any  trouble 
from  the  circumstance.  This  accident  occurred  to  a  former 
colleague.  Ligature  of  the  vessel  on  account  of  a  small  filbert- 
sized  aneurism  was  required  the  third  week  afber  the  operation. 
In  that  instance  the  wound  in  the  vessel  would  have  probably 
healed  without  aneurism  if  the  surgeon  had  not  too  soon  after 
the  accident  incautiously  removed  the  bandage  and  abducted 
the  foot.  When  injury  of  the  vessel  is  suspected  or  known  to 
have  occurred,  the  removal  of  the  bandage  and  commence- 
ment of  the  mechanical  after-treatment  should  be  delayed 
three  weeks. 

A  pasteboard  or  soft  metal  splint,  previously  moulded  to 
the  form  of  the  contracted  part,  should  be  employed  imme- 
diately after  the  operation,  to  ensure  quiet,  and  favour  healing 
of  punctures. 
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Ipptimius  required  after  operation, — The  metal  splints  already 
ended  for  cases  relievable  without  operation  are  equally 
Me  after  division  of  tendons.  Three  days  after  opera- 
one  of  these  splints,  not  much  straighter  than  the  affected 
should  be  selected,  or  if  a  splint  capable  of  being  adjusted 
screw  be  used  (Fig.  171),  it  should  be  set  at  an  angle  or  in  a 
ion  that  the  child  will  bear  without  complaint.  In  infants 
e  the  age  of  two  or  three  months,  a  more  elaborate  and  effec- 
appirutus  may  be  employed,  when  the  pecuniary  circum- 

FiQ,  172. 


»  Shoo  for  Tanw  of  left  foot : — a,  strap  to  be  atta^i'hed  lo  ihe  buckle  b, 
dtd  to  m/odeimte  the  actiuo  of  the  lever-spring  c ;  d^  tiro  strupa  which  start 

Eitiiiii  within  the  heel-piece  on  tht*  outer  sido  of  the  foot  Dear  the  Siklp-piece,  &ucl 
intended  to  be  necuivd  to  buckle*  on  the  opposite  side  of  the  instrumeDt,  for 
puquAf  uf  holding  the  poe^terior  piirt  of  the  foot  €rml^  Agaiiifrt  tin?  uiBide 

>f  til©  ».l»o<*,  whibi  the  strap  f,  and  short  spring  to  which  it  is  att^iched,  draw 
fitmt  of  tius  foot  outwardly.     The  conValescent  maj  take  exercise  in  thi« 


of  the  parents  permit  it.  The  woodcut,  Fig.  1 72,  repre- 
the  Ughtest,  the  most  effective,  and  the  most  inexpensive 
jlie  more  elaborate  apparatus  constructed  for  the  purpose, 
peipendieular  lever  and  the  toe-spring  are  derived  from 
pptt*8  shoe;  but  as  Scarpa's  apparatus  contains  no  con- 
mee  for  depressing  the  heel,  but  relies  simply  on  the  effect 
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of  the  weight  of  the  body  acting  during  locomotion,  the  anthor 
has  introduced  the  movable  thnmb-screw,  capable  of  being'; 
inserted  into  any  required  hole  of  the  quadrant  shown 
above.  This  is  an  improvement  upon  the  male  and  female 
screw,  and  the  double-acting  ratchet-screws  often  used  for  tiie 
purpose.  The  simple  arrangement  of  a  movable  thumb-screw 
has,  in  addition  to  lightness,  the  advantage  of  permitting 
mobility  of  the  ankle  in  the  direction  of  bending — a  circum- 
stance of  much  importance. 

Cases  of  the  first  grade  of  infantile  deformity  are  usuaDj 
rectified  in  two  or  three  weeks,  those  of  the  second  grade 
in  about  four  weeks,  and  those  of  the  highest  grade,  the 
operation  and  the  mechanical  treatment  having  been  divided 
into  two  or  three  stages,  within  two  or  three  months.  The 
treatment  of  adolescents  and  adults  varies  from  two  to  twelve 
months. 

Relapse  not  rarely  occurs  after  the  most  complete  flexion  and 
abduction  has  been  obtained.  It  takes  place  insensibly,  at  all 
ages,  especially  when  growth  is  most  rapid,  and  is  due  to  too 
early  discontinuance  of  instruments,  and  to  neglect  of  manipu- 
lations and  of  passive  and  active  exercises.  The  worst  so- 
called  relapses  result  from  previous  incompleteness  of  operation 
or  of  restoration.  No  case  should  be  considered  finally  cured 
until  the  mental  development  of  the  patient  is  sufficiently 
advanced  for  him  to  take  an  interest  in  his  cure,  and  to  be  able 
voluntarily  to  hold  the  part  in  a  perfect  position,  and  perform 
the  natural  movements 'of  it.  In  relapsed  cases  repetition  of 
tenotomy  is  not  commonly  required.  Often  the  tendons  will  be 
found  of  ample  length ;  sometimes  the  diminutive  belly  of  the 
gastrocnemius,  for  example,  wasted  through  want  of  the  stimulus 
of  adequate  alternate  flexion  and  extension — i.e.  proper  exercise 
— being  shortened  and  drawn  up  towards  the  popliteal  region.  A 
common  cause  of  relapse  is  doubtless  the  previous  insufficient 
curative  elongation  of  the  fascise,  ligaments,  and  muscles 
situated  on  the  contracted  side  of  the  member,  and  is  favoured 
by  the  corresponding  relaxation  and  weakness  of  structures  on 
the  opposite  side.  Continuous  gentle  re-application  of  the  ex- 
tending apparatus,  aided,  as  soon  as  flexion  to  the  right  angle 
is  reached,  by  exercise  with  a  wedge  of  cork  beneath  the  fit)nt 
of  the  sole,  suffices  to  restore  these  cases  usually  within  a  few 
weeks — i.e.  within  the  period  the  patient  would  have  been 
required  to  lie  up  if  tenotomy  had  been  repeated.     It  is  aatft- 
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tOTY  to  be  able,  not  only  to  spare  the  pat  lent  and  friends  the 
eem  incidental  to  any  operation,  but  to  be  able  to  avert,  by 
:hanical   means   only,  without  loss   of   time,  the  discredit 
ich  attaches  to  the  repetition  of  the  op**ration* 
In  the  treatment  of  relapsed  adolescents,  an  apparatus  that 

Fig.  173. 


Littl*^'R  doaM^^-hinged  upright  Sho«  for  aever*  rijjn'd  Vanw  of  left  foot: — a,  stiff 
upright,  hlngod  in  two  places,  which  when  uppiied  to  the  leg  adapts  it«flf  to  anj 
dcfgrutr  €tf  defumiiiy ;  h,  a  spring  curved  outwiirtlly,  which  when  liroiight  into 
CoialAct  with  a  can  be  then  scoured  by  mwins  of  a  s>wir**l-j«tud  :  d  d^  two  gtfap« 
lor  purpt^scs  $rimiiar  to  stmpw  d,  in  last  Hgure  ;  e,  mmlerating'SLrnp,  to  be  secured 
to/,  a»  rwjuired.  If  rhe  act  of  bringing  the  (Spring  h  into  contact  with  «  should 
oceasion  (ajo  much  strain,  b  can  be  fasten tnl  at  imy  n^uired  distance  fjooi  a,  bv 
flieftns  of  ft  IftM).  In  the  application  of  a  varuK  Hhoe,  suceess  depends  much  upon 
the  nicety  witli  which  the  bole  in  tifplmX  to  the  sole'-plate  of  the  apparatus,  and 
vpon  careful  adjustment  of  the  piwcr  emjjloyiMi,  Th**  foot -part  of  the  shoe  should 
be  pftijierly  applied  before  the  upright  lever  is  tiecurwL  The  moderatiug-strap  is 
tht  last  to  be  fastened. 

iH  bear  the  risks  of  walking  exercise,  and  at  the  same  time 
iYour  mobility  of  the  ankle-joint  in  the  required  dh-eetion,  is 
brded  by  Fig.  1 73. 

After   operation  for   club-foot,  even    in   infants,  continuous 
plication  of  splints  ur  other  apparatus  is  required  fur  four  or 
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five  weeks ;  in  older  children,  for  two  or  three  months.  The 
less  severe  the  case,  the  more  often  the  apparatus  may  be 
removed  for  cleanliness,  and  to  examine  lest  undue  pressure  is 
employed.  It  is  the  boast  of  successful  treatment  of  club-foot 
to  be  able  to  accomplish  this  result  without  a  single  excoriation. 
The  surgeon  should  watch  that,  in  his  eflForts  to  depress  the 
heel  and  abduct  the  foot,  the  part  be  not  too  long  maintained  in 
one  position,  to  the  extent  that  the  power  of  lowering  the  toes 
and  of  inverting  the  foot  is  lost ;  or,  in  other  words,  a  valgus  be 
engendered  in  exchange  for  the  varus.  This  secondary  valgus 
has  been  attributed  to  the  non-union  of  the  severed  posterior 
tibial  tendon.  It  is  really  due  to  too  long-continued  retention 
of  the  foot  in  an  abducting  apparatus.  We  have  witnessed  it  in 
children  bom  with  varus,  who  had  been  treated  without  opera- 
tion. Its  production  is  fovoured  by  the  same  constitutional 
debility  which  produces  spurious  valgus,  or  flat-foot,  in  rapidly- 
growing  children,  who  have  previously  had  perfect  feet. 

Instrumental  treatment  is  further  required  during  at  least 
a  portion   of  each  twenty-four  hours,  until  the  individual  is 
enabled  to  plant  the  entire  sole  evenly  and  properly  upon  the 
ground,  to  thoroughly  flex  and  extend  the  part  at  will,  and 
habitually,   when   walking  properly,   to  evert  the   toes.     In 
numerous  cases  a  child  requires  no  apparatus  after  the  age  of 
five  or  six  months ;  but  the  majority  need  some  instrumental 
aid,  such  as  leg-irons  to  evert  the  entire  extremity  until  the  in- 
telligfence  is  sufficiently  awakened — say,  until  the  age  of  three 
years.     The   maintenance    of  the    ^cure'   depends,  as   in  all 
diseases,  greatly,  if  not   mainly,    upon   the  individual  or  his 
natural  guardian.    We  have  had  cases  under  observation  off  and 
on  from  infancy  to  puberty,  owing  to  successive  relapses,  which 
have  more  commonly  occurred  abroad  or  in  the  colonies.     We 
have  witnessed  examj^les  of  adults  returning  to  be  re-operated 
on,  who  liave  been  successfully  referred  to  their  own  efforts, 
witli  a  few  instructions  as  to  mechanical  attention. 

After  tenotomy  no  replacement  of  the  part  should  be  at- 
tempted until  after  the  puncture  has  cicatrised.  Much  has 
been  written  resi>ecting  the  jiropriety  of  immediate  replacement. 
It  is  unnecessary  in  slight  cases,  and  impossible  in  severe  ones. 
In  slight  cases,  nothing  is  gained  by  it;  for  if  the  position  may 
ho  ininiediately  rectified,  the  jmrt  cannot  be  immediately  used. 
The  limb  should  therefore  be  gradually  replaced  while  the  ten- 
don is  consolidating  itself. 
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The  influence,  in  interfering  with  union,  of  too-considerable 
and  too-early  separation  of  the  ends  of  a  severed  tendon,  and 
especially  of  frequent  motion,  as  in  walking,  is  incontestable. 
Experiments  upon  animals  have  proved  that  considerable  lengths 
of  tendon  may  be  excised,  and  union  nevertheless  ensue ;  but 
tiie  knowledge  possessed  of  the  great  extent  of  the  powers  of 
ihe  economy  is  an  insufficient  reason  for  neglect  of  those  rules 
of  caution  which  experience  dictates.  The  immediate  separation 
of  a  severed  tendon  to  too  great  an  extent  should  be  avoided. 
Half  or  three-quarters  of  an  inch  may  be  safely  borne,  although 
as  a  rule  gradual  separation  is  preferable.  The  condition  of  a 
aeyered  tendon  approaches  that  of  a  fractured  bone ;  too  great 
separation  of  the  severed  ends,  depression  of  temperature 
lofficient  to  suspend  active  arterial  circulation,  too-early  move- 
ment of  the  parts,  and  inherent  vice  of  constitution,  may  cause 
tendon,  like  bone,  to  remain  ununited, 

Stromeyer  has  suggested,  that  previously  to  operation  the 
patient  should  be  accustomed  to  wear  the  replacing  instrument. 
This  plan  is  desirable  when  the  practitioner  is  unfamiliar  with 
the  treatment  of  deformities;  for  he  thereby  becomes  versed 
in  the  action  and  mode  of  application  of  the  apparatus,  and 
is  rendered  certain  beforehand  of » the  appropriateness  of  the 
contrivance. 

With  reference  to  the  choice  -of  the  apparatus,  Stromeyer  has 
rightly  remarked,  that  every  practitioner  will  select  that  of 
which  he  best  understands  the  action  and  mode  of  application. 
This  sagacious  observation  explains  also  one  cause  of  the  zeal 
with  which  each  writer  advocates  his  particular  appliance. 

It  cannot  be  too  strongly  insisted  upon,  that  in  a  large  number 
of  deformities,  whether  treated  with  or  without  operation,  ex- 
pensive instruments  are  unnecessary.  More  depends  upon  the 
tact,  patience,  and  perseverance  of  the  practitioner  than  upon 
the  particular  appara;tus  employed.  Common  roller  bandages, 
with  or  without  starch  and  plaster  of  Paris,  tin,  wood,  or  gutta- 
percha splints,  aided  by  manipulations,  may,  in  ingenious  hands,^ 
supply  the  place  of  the  most  elaborate  contrivances. 

It  may  sometimes  happen  that  no  instrument  is  available, 
and  the  after-treatment  may  require  to  be  conducted  entirely  by 
manipulations.  Thus  an  adolescent  case  of  double  congenital 
varus  was  admitted  into  the  London  Hospital,  under  the  care 
of  Mr.  Critchett,  presenting  lurge  nloers  with  necrosis  on  the 
dorsum  of  each  foot,  induced  ^  «^  during  the  mechanical 


682  ORTHOPAEDIC   SURGERY. 

treatment  after  tenotomy.  As  the  imhealthy  character  of  the 
ulcers  depended  upon  want  of  air  and  exercise,  and  the  applica- 
tion of  suitable  instruments  was  impossible,  it  was  determined 
not  to  wait  for  cicatrisation  of  the  ulcers,  but  to  repeat  tenotomy, 
and  effect  forcible  manipulations  of  the  members.  Ohlorofonn 
was  upon  one  occasion  employed.  By  these  means  the  feet 
were  gradually  straightened,  cicatrisation  of  the  ulcers  was 
thereby  favoured,  and  within  three  months  the  lad  quitted  the 
hospital  entirely  restored. 

After  congenital  varus,  as  after  acquired  deformities,  reten- 
tive apparatus  may  be  required ;  these  for  the  most  part  consist 
of  jointed  irons  to  support  the  weak  articulations,  and  springs 
to  assist  the  action  of  the  debilitated  muscles. 

The  completeness  of  recovery  in  the  great  majority  of  the 
cases  of  congenital  varus  constitutes  one  of  the  triumphs  of 
surgical  art. 

During  childhood  congenital  varus  may  be  entirely  cured, 
without  other  traces  of  deformity  than  smalliless  of  the  member, 
greater  squareness  of  the  front  of  the  foot,  and  sometimes  less 
complete  mobility  of  the  ankle-joint,  the  patient  recovering 
entire  volition.     When  the  case  is  unattended  to  before  adnlt 
age,  the  internal  margin  of  the  foot  may  never  be  completely  ap- 
plied to  the  ground,  owing  to  the  impossibility  in  some  cases  of 
perfectly  unfolding  the  os  cuboides  from  its  inferior  and  rotated 
position  in  the  tarsus ;  in  other  instances,  owing  probably  to  the 
round  head  and  neck  of  the  astragalus  having  become  so  much 
inverted  in  relation  to  the  remainder  of  the  bone,  that  part  of  the 
undue  convexity  of  the  tarsus  outwards  becomes  iiTcmediable. 
Every  year  reduces  the  number  of  adult  cases  of  varus  requiring 
treatment,  so  that  the  consideration  of  any  means  of  meeting 
the  attendant  difficulties  may  appear  superfluous.     The  autiior 
has  usually  found  a  most  efficient  agent  in  a  firm  pad  placed  in 
the  sole  beneath  the  os  cuboides,  pressure  being  at  the  same 
time  made  upon  the  upper  surface  of  the  other  tarsal  bones. 

Congenital  Talipes  equinuSy  Talipes  equino-varus^  Talipes  valgus, 
Talipes  equino-valgitSy  Talipes  calcaneo^al^us,  and  Calcaneo- 
varus. 

By  talipes  equinus  is  understood  morbid  contraction  of  the 
muscles  of  the  calf,  and  consequent  depression  of  the  toes,  the 
adductors   being   unaffected.     This   is   a  very  rare  congenital 
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affection.  We  have  met  with  two  cases  in  the  same  family — 
the  first  born,  and  the  last  child,  the  eleventh*  When  it  has 
not  been  treated  in  infancy,  locomotion  is  effected  on  the 
inferior  extremities  of  the  metatarsal  bones  and  plialanges.  In 
ipfere  eases  the  internal  margfin  of  the  foot  is  slightly  inclined 
mwardly,  and  the  metatarsus  is  projected  forwards.  There  is 
not,  a«  in  vaxuSj  any  disposition  to  tread  exclusively  on  the  out- 
tide  of  the  fifth  metatarsal  bone. 

The  existence  of  congenital  talipes  equinna  has  been  em- 
phatically denied.  It  is  a  question  of  fact  and  capability  of 
diicrimination.  It  may  be  suspected  that  the  rare  cases  of 
congenital  equinus  which  may  have  fallen  under  the  observation 

Fio.  174. 


CoDgcDibil  Talipes  Et^uinus. 

of  those  who  have  denied  its  existence  have  lieen  erroneously 
da«8ed  as  varus.  In  congenital  conti'action  of  the  muscles  of 
the  calf,  owing  to  the  morbid  elevation  of  the  heel,  the  narrow 
portion  only  of  the  trochlea  of  the  astragalus  is  retained  within 
the  malleoli,  and  tlie  front  of  the  foot  tails  or  is  drawn  readily 
either  inwardly  or  outwardly ;  the  more  ready  or  usual  direction 
being  inward  ;  just  as  we  see  in  some  sound  children  there  is  a 
preponderance  of  the  addnctorB  (tibiales)  over  the  peronei,  and 
the  feet  are  consequently  observed  to  be  turned  in  more  often 
than  out.  Consequently  the  surgeon  who  makes  no  allowance 
for  the  ordinary  tendency  of  the  feet  to  incline,  and  who  eon- 
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siders  a  case  to  be  vanas  when  he  sees  the  foot  with  never  | 
slight  an  inward  inclmation,  does  not  believe  in  the  existen 
of  congenital  talipes  equinns. 

The  few  eases  of  unoperated  congenital  adult  equintis  whidnrf 
have  seen  have  remained  talipes  equinus  throughout  The 
patients  have  continued  to  walk  on  the  metatarsal  extremitT  vi 
the  great  toe,  as  well  as  on  the  little  toe.*  The  great  toe  ks 
never  been  raised  from  the  ground,  as  it  is  in  congenital  varus. 

Fig,  175. 


Froiif  ricr  of  a  cong«nital  Talipes  Valgiis  of  the  right  foot  of «  boj  agi^i  focir  Trtuij^ 
d  a.  thtt  outer  *Higp  of  tlie  foot    niiacd  friira  the  ground  ;  ?,  the  grent   »tj«  ^^t^H 
from  the  ground,  rilthoogh  th*»  inr«rafil  edg^  of  (be  fix>t  U  dii^ctwi  tnTt^nk^^ 
/*,  the  internal  malleolus;    and  e,  the  intcrniil  extremity  of  the  imTicuIttr  toWi 
being  the  parts  U|jou  which  the  putient  walked* 

No  original  or  secondary  affection  of  the  adductors  had  drawn 
the  foot  in,  so  as  to  resemble  congenital  varus  or  even  non-con- 
genital eqninO'Varus,  The  patient,  we  repeat,  still  walked  oa 
the  great  toe  and  the  little  toe. 

If  congenital  equinus  be  rejected  upon  the  ground  that  mart 
be  taken  bj  those  who  deny  its  existence,  then  it  may  as  justJj 
be  asserted  that  neither  does  non-congenital  tiUij>es  et]iuntt* 
exist;  for  there  is  no  non-congenital  talipes  equinus  in  wliiclni 


*  We  have  lecently  examiued  an  ftdolescent  witH  well-marked  hei 
congenital  6(|uinu3,  It  wa*?  further  retnArkable  by  constituting  iW  fiftli  I 
traiple  t>f  tht>  deformity  in  living  raenibers  of  the  fauiilj,  vit„  the  finlher,  ( 
paternal  uncles,  and  one  aunt. 
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of  inversion  or  of  eversion  cannot  be  discovered,  which 
&en  very  marked  is  termed  either  talipes  eqnino-varus  or 
Jyipes  equino-valgus. 
The  dispute  as  to  the  existence  or  non-existence  of  congenital 
i  equinus  ccmtinaes  fur  the  same  reason  that  discussion  is 
in  every  department  of  natural  history,  as  to  whether  a 
iven  object  belongs  to  one  species  or  forma  another  species ; 
ttie  observer  recognising  a  radical  difference,  wMch  another 

Flo.  177, 


Extrtme  Congenital 
'      Cftlc»oeo-ViiJgu6. 


T.  Equino-VaniP,  The  arrows  indicate  the  dire*^tion  of  ihe 
coovextt J  of  the  lAreui  and  nK'tatarftuH.  furwards  and 
outwards;  the  |jerpendioular  Hue  thrcjugh  the  »xii>of 
the  limh  (^hows  the  «'it*nt  of  the  inward  dt^vialion  of 
the  metJitarans,  by  whioh  the  htme  of  thf  little  toe, 
being  liroucht  eoniplete It  beneath  the  Mti&,  han  to  sup- 
port  tb*-  entire  weight  of  the  body  in  wtilking;  rtnd  is,  in 
cNjnstH^uenee  of  its  attrition  againat  the  yrruund,  a  con- 
siderable euui»c:  of  suffering. 

pbserrer  either   overlooks  or  explains  away  as  belonging  to 
iioth**r  species. 

Talipes  valgus,  equino-Viilgns,  and  calcaneo-valgus,  are  ihe 
38  applied  to  those  distortions  which  contrast  most  with 
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talipes  varus,  or  ordinary  club-foot.  The  front  of  the  foot  is 
more  or  less  turned  out  in  each  of  these  varieties,  instead  of 
being  inverted  aa  in  varus.  In  valgus  the  peronei  are  the 
muscles  mainly  contracted ;  in  equino-valgus  the  tendo  Achillis 
is  also  tense,  and  the  heel  elevated,  the  toes  at  the  same  time 
pointing  outwardly.  In  calcaneo- valgus  the  heel  is  depressed 
through  the  contraction  of  the  anterior  tibial,  and  the  toes 
pointed  outwardly  from  tension  of  the  peroneL 

The  foot  deformities  named  respectively  equino-varus  and 
equino-valgus  are  both  non-congenital,  and  oflfer  other  points  of 

Fw.  178. 


Fia.  179. 


Fully  developed  nalcaneo-Valgiu,  from 
paralysis  of  gastrocnemii  and  come- 
quent  cod  traction  of  muscles  of  the  sole, 
of  anterior  tibial,  and  perouei  nnueles. 
In  some  instances  the  anterior  tibial 
shares  the  fate  of  the  gastrocnemil 


Talipes  Equino- Valgus,  from  loss  of 
power  in  anterior  tibialis,  and  con- 
sequent contraction  of  calf  mus- 
cles, and  of  peronei. 


analogy,  the  chief  of  which  is  their  dependence  upon  either 
spasmodic  or  paralytic  contraction  as  the  case  may  be. 

The  reader,  on  comparing  Fig.  177  with  Pig.  169,  vnU  perceive 
the  similarity  of  form  between  equino- varus  (a  non-congenital 
affection)  and  congenital  varus,  and  might  reasonably  conclude 
that  little  reason  exists  as  far  as  external  form  is  concerned  for 
making  any  distinction  between  them.  An  essential  difference  is, 
that  congenital  varus  is  fully  formed  at  the  time  of  the  child'b 
appearance  in  the  world,  whereas  equino-varus,  when  i''«"*»cefidi 
from   paralysis,   is    gradually  produced,  slowly  at  llli 
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■pnm  of  (listx)rtioii.  In  spasmodic  equino- varus  also  tlie 
Iraon  resulting  from  either  obvious  or  obscure  disorder 
he  nervous  system  is  rarely  complete  ab  mitio;  on  the  con- 
jr  it  is  for  the  most  part  slowly  developed.  The  analogy  of 
mo- valgus  (Fig.  1 78)  in  some  respects  with  equino- varus  is 
irent.  In  both  there  exists  contraction  of  the  tendo 
illis  ;  both  are  produced  after  birth  from  either  spasms  or 
Jysis.  Iji  equino-valgus  the  toe  is  everted,  and  not  inverted 
1  varus. 

he  deformed,  enlarged,  and  protuberant  heel  of  talipes- 
ineo-valgus  is  the  consequence  of  several  years'  locomotion 
le  posterior  extremity  of  the  os  calcis.  This  bone  has  in  effect, 
ae  fully-developed  deformity,  a  nearly  vertical  instead  of  the 
rly  horizontal  position  which  obtains  in  the  well-slmpe  J  foot* 
|ie  rules  already  laid  down  forjudging  of  the  necessity  for 
llMny  in  varus  and  of  the  number  of  contracted  tendons  to 
ivided,  apply  to  each  of  the  distortions  now  under  considera- 
.  The  principles  which  should  direct  the  mechanical  treat- 
it  are  equally  applicable.  The  experience  of  the  siu-geon  and 
ingenuity  of  the  instiiiment-makerare  required  to  adapt  the 
ftratus  to  the  i>eculiarities  of  each  case. 
.  variety  of  congenital  varus  occasionally  presents  itself,  in 
bIi  the  inner  margin  of  the  foot  is  slightlj-  raised,  the  sole 
traeted^  and  the  dorsum  prominent  towards  the  outer  side 
lie  foot,  but  without  elevation  of  the  heel.  In  these  cases 
muBclee  of  the  ankle  are  imaffected.  We  have  designated 
affei^tion  ealcaneo-varus.  The  treatment  consists  in  makin*^ 
wore  by  means  of  a  pa«i  uix>n  the  prominent  dorsum,  and  in 
able  manipulations.  A  beneficial  result  is  soon  observed; 
the  affection  is  prone  to  return.  Division  of  the  plantar 
lia  and  of  the  long  flexors  of  the  great  toe  rai-ely  exercises 
nuch  i^miauent  benefit  as  is  expected,  because  the  quantity 
plantar  textures  necessarily  left  nnsevered  suffice  after 
^tion  of  the  treatment  U:)  reproduce  contraction. 
iome  irregular  con  ff €nital  fooi-distoTtions  are  met  with.  In  a 
of  these  we  find  distinct  paralytic  loss  of  muscular  power: 
me  case  well-marked  paralytic  varus,  with  much  atrophy  of 
mR  and  hard  parts ;  in  another,  paralytic  contraction  of  the 
I,  knees,  and  feet,  with  implication  of  the  upi>er  extremity. 
I  only  treatment  applicable  is  to  relieve  contraction  by 
lipulation,  friction,  and  in  unyielding  cases  by  tenotomy, 
i  offering  a  chance  tQ  the  muscles  wldch  remain  partially 
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under  the  will,  to  support  the  individual  in  attempts  to  effect 
imperfect  locomotion.  We  have  watched  these  cases  from 
birth  to  adolescence ;  in  many  the  paralysis  has  remained  un- 
diminished. 

Distortions  originating  at  tlie  mometit  of  Birth, 

We  have  seen  that  in  the  earliest  times  of  the  study  of  con- 
genital distortions,  they  were  successively  attributed  to  the 
anger  of  the  Deity,  lusus  naturae,  malposition  in,  and  pressure 
of,  the  uterus.  In  the  present  day,  an  enlarged  observation  of 
non-congenital  as  well  as  congenital  distortions  leads  irrefrag- 
ably  to  the  conclusion,  that  the  numerous  causes  which  are 
found  to  operate  in  the  production  of  distortion  after  uterine 
existence,  exercise  analogous  if  not  identical  effects,  whilst  tie 
foetus  remains  within  the  uterus.  These  causes  are,  hereditary 
and  maternal  influences,  disturbance  of  the  nutritive,  respiratory, 
circulatory,  and  nervous  systems  of  the  foetus  and  infiint, 
accidents,  entanglement  by  the  funis  and  abnormal  bands,  intra- 
uterine fractures,  malposition  and  pressure,  fixed  repose  in  one 
position,  and  inflammation.  In  order  to  illustrate  the  obnoxioos- 
ness  to  distortion  existing  at  every  epoch,  we  shall  here  describe 
a  group  of  distortions,  which  imquestionably  take  their  origin 
at  the  period  intervening  between  uterine  and  independent 
life,  that  is,  during  birth.  We  believe  we  can  particularise 
the  moment,  as  that  moment  which  connects  placental  with 
pulmonary  respiration.  When  we  reflect  upon  the  important 
phenomena  in  the  economy  at  the  moment  when  it  should  adapt 
itself  to  the  immense  changes  involved  in  the  abrupt  transfer  of 
the  oxygenating  process  of  the  blood  from  the  placental  to  the 
pulmonary  cell  surfaces,  we  should  anticipate  that  any  retar- 
dation, interruption,  or  arrest  of  this  transfer  of  the  most 
iniix>rtant  function  should  be  attended  with  the  greatest  evil  to 
the  system  at  large,  and  especially  to  the  nervous  system,  the 
most  susceptible  in  the  body. 

We  know  that  a  state  of  suspended  respiration  and  animation 
is  the  common  consequence  of  many  of  the  accidents  attendant 
upon  birth ;  and  we  might  infer,  from  the  evils  often  witnessed 
after  recovery  from  the  asphyxia  of  drowning  or  of  choke-damp, 
what  might  be  the  consequences  of  the  apnoea  and  asphyxia  of 
new-born  children.  Some  of  these  appear,  however,  to  have 
escaped  notice,  until  the  observations  published  by  the  author 
in  IS  13.    The  lungs  suffer  in  the  form  of  atelectasis ;  the  heart 
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hMj  in  delayed  or  deficient  closure  of  the  foramen  ovale, 

possibly  in  sti-aining  of  its  walls  ;  the  nervous  centres  from 

ions   and    apoplexy,    folk>wed    by  impeded    develi>|>eient8, 

^hy  of  individual  parts,  sometimes  by  impaired  intellect  and 

,  convulsions,  and  spasmodic  contractions. 
18  scarcely  necessary  to  add,  that  difficult  and  instrumental 
ura,  and  those  in  which  the  cranial  bones  and  brain,  and 
the  vertebne  and  their  contents,  have  suffered  mechanical 
,  are  more  likely  to  he  followed,  if  not  by  death,  at  least 
convulsions  and  other  serious  derangement  of  the 
IS  system,  of  which  a  prominent  symptom  are  the   '  in- 
*  or  subdued  convulsions  of  the  nursery.* 
»mmon  class  of  affections  resulting  from  injury  at  birth, 
ier  the  injury  be  mechanical  or  vital,  consists  of  a  peculiar 
iHtion  of  volition  with  tonic  rigidity,  in  varying  degrees 
a  part  or  of  the  whole  of  the  muscles  of  the  body,  deacriJ>ed 
'  the  spastic  rigidity  of  new-born    children.'      Both  lower 
tremities  are  more  or  less  generally   involved*     ijiten   one 
b  only  is  referred  to  by  the  parents; 
,  careful  examination  nsually  shows  a  l''i«- 1^0. 

ier  degree  of  irapainnent  in  the  limb  ^         \ 

pposed  to  be  unaffected.  This  state  of 
ienliar  gpastic  rigidity  of  young  infants 
if  even  continue  through  the  whole 
ion  of  life.  We  have  known  patients 
forty  years  of  age  thus  affected  from 


% 

Sf  »astic  amtr&ct  ion  of  flex- 
ors titid  nddtictori  of 
the  lower  LXtrt^mitiM, 
cous'Kjuent  un  iisf  hjxtii 
nroa»t<jruiu.  Similar 
iliftfortioD  may  rt«uk 
f  i-om  '  coftTulMionB ' 
iluring  u^thing  and 
orlier  centbro^iDal 
itffecttont. 


amount  of  contraction  in  the  hips, 

and   ankles  is  often  considerable, 

e  leanness  proportionat-e  to  the  cou- 

The  flexors  and  adduetors  of  the 

iglis,  the  flexors  of  the  knees,  and  the 

T  muscles  of  the  legs  preponderate. 

thighs   and  knees   cannot   therefore 

oooiplet^ly  ext-ended,  ur  the  licels   be 

lied    to  the  ground.       In    some  cases 

upper  extremities  are  held  down  by 

preponderating  action  of  the  pectorals, 

major  and  minor,  and  latisnmns  dorsi ;  the  elbows  are 

flexed,  the  wrists  partially  flexed  and  pronat^d,  and  the 
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lingers  iucapable  of  perfect  voluntary  direction.  Participa- 
tion of  the  muscles  of  the  trunk  is  sometimes  shown  bv  the 
shortened,  flattened  aspect  of  the  pectoral  and  abdominal  buv 
face,  as  compared  with  the  more  elongated,  rounded  form  of  iiie 
back.  The  prominence  of  the  back  partially  disappears  on 
recumbency;  but  the  greater  weakness  of  the  muscles  on 
the  dorsal  aspect  of  the  trunk  is  obvious  when  the  indiyidnal 
again  attempts  to  sit  upright.  The  inability  and  indispou- 
tion  to  exert  the  abdominal  and  other  muscles  concerned 
in  the  expulsive  processes  may,  perhaps,  su£Sciently  explain 
the  tendency  both  to  rare  micturition  and  defecation,  wkwh 
sometimes  exists.  The  muscles  of  speech  are  often  involred, 
the  affection  varying  in  degree  from  inability  correctly  to  utto 
(me  or  more  letters  of  the  alphabet,  up  to  the  entire  loss  of  Uie 
articulating  power.  During  the  earliest  months  of  life,  deg^- 
tition  is  oiHen  impaired.  The  intellectual  functions  may  snfier 
from  the  slightest  impairment,  which  the  fond  parent  on- 
willingly  ^icknowledges  or  fails  to  perceive,  up  to  entire  im- 
becility or  idiocy.  The  functions  of  organic  life  are  nnafibcted, 
except  perhaps  that  of  development  of  caloric,  although  the 
depression  of  teinperature  may  be  more  dependent  on  the 
want  of  proper  exercise.  The  appetite  is  good;  the  frame 
genenilly,  in  avenige  cases,  is  well  nourished,  although  with 
less  than  the  average  adipose  deposit.  The  child  is  often 
described  as  the  healthiest  of  the  family,  escaping  epidemics, 
or  having  these  disorders  less  severely  than  the  brotliers  and 
sisters.  These  subjects  often  lead  a  more  precarious  existence 
(luring  the  first  weeks  after  birth ;  at  first  even  vegetative  life 
languishes,  often  because  premature  birth  or  difficult  labour, 
by  impairing  the  maternal  supply  of  nutriment,  renders  more 
difficult  the  infant's  recovery  from  the  shock  the  system  has 
received.  However,  in  the  majority  of  instances,  after  restora- 
tion of  the  vegetative  functions,  a  gradual  amelioration  of  all 
the  functions  of  animal  life  is  perceptible. 

Although  at  first  convulsions  are  the  rule,  the  spastic  con- 
tnictions  are  not  present,  or  are  not  obsen-ed,  until  some  week* 
after  birth.  The  child's  limbs  are  simply  weaker  ;  the  convnl- 
siona  and  the  question  of  viability  alone  occupy  the  thoughts  of 
the  attendants.  Before  the  age  of  three  or  four  months,  tiura^ 
sometimes  in  slight  cases  not  until  the  ordinary  time  for  koo- 
motion  has  arrived,  the  nurse  perceives  that  she  is  nnabk 
properly  to  separate  the  thighs  or  knees  for  purposes  of  okanli- 
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tliat  the  child  never  thoroughly  atraightens  the  knees ; 
It  he  does  not  attempt  to  stand,  or  ia  incapable  of  standing 
jpt  on  the  toes^  or  that  the  feet  are  disposed  to  cross  each 
Even  children  alightlj  affected  rarely  *  go  alone  *  before 
age  of  three  or  foor  years ;  many  are  unable  to  raise  them- 
tes  from  the  ground  at  that  age,  and  others  do  not  walk 
indifferently  at  puberty.  Locomotive  ability  seems  to 
^ance  in  prof»ortion  as  the  intellectual  |>owers  are  developed, 
external  form  of  the  cranium  oct^asionally  exhibits  depar- 
from  the  normal  type — such  as  general  emallness  of  the 
qU,  depression  of  the  frontal  or  oeeipital  region  only  ;  some- 
les  of  one  lateral  half  of  the  skull,  sometimes  of  one  half  ot 
occiput  only.*  In  slight  cases  the  head  has  been  well 
^eloped.  The  etuemhh  of  phenomena  points  to  injury  more 
less  extensive  of  the  cranial  contents,  and  especially  of  the 
didla  oblongata  and  spinalis. 

11  all  cases,  even  with  great  inertia  a^  to  the  exercise  of 
ition,  comoKin  sensibility  appears  little  if  at  all  deficient. 
the  contrary,  a  morbid  sensibility  of  the  organ  of  hearing 
of  the  cutaneous  envelope  appears  to  exists  evinced  by 
ftrtling '  at  the  slightest  noises,  and  extreme  sensibility  to 
h.  This  morbid  sensibility  may  be  due  to  a  condition  of 
1  cord  analogous  to  that  present  in  narcotized  frogs,  in 
rriduals  nnder  the  influence  of  strychnine,  or  those  affected  by 
knos.  It  may,  however,  be  apparent  only,  dependent  upon 
indtvidual,  when  subjected  to  common  noises,  being  less 
ipetent  quietly  and  promptly  to  reason  upon  them,  and  by 
reassuring  the  easily  disturbed  nervous  mind,  to  escape 
L  the  exciting  influence.  In  many  cases  the  intellect  has 
L  intact.  A  peenliarity  of  these  children — ^an.  uncommon 
of  falling— is  often  observed  when  they  are  seated  on  a 
h,  less  when  they  are  on  the  floor,  and  not  observed  when 
are  seated  in  an  arm-chair;  a  circumstance  clearly  due 
Mnacioufi  uiability  to  balance  and  recover  the  position  of  the 


Morbid  AnRtomy  reve»U  in  the»6  cawd  a  aorre^poDiling  deficiency  in  size 
nfi^^tad  part*  of  tbe  cnmial  coot  en  ta. 
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Spastic  Contractions  from  Cerehro-spinaX  Disease  in  Infancy  and 

ChildJwod. 

We  Iiaye  just  described  a  state  of  more  or  less  general  spastio 
contraction,  which  resiflts  from  disturbance  of  the  cerebro- 
spinal centres  at  the  moment  of  birth,  either  from  direct  injury 
to  the  cranium  or  neck  whilst  passing  through  the  maternal 
parts,  or,  more  probably,  from  asphyxia  consequent  upon  in- 
terruption to  the  substitution  of  pulmonary  for  placental  respi- 
ration. Sometimes,  without  either  premature  or  difficult  labour 
having  preceded,  convulsions  occur  very  soon  after  birti, 
during  the  first  hours,  days,  or  weeks  of  independent  existence. 
Convulsions,  as  is  well  known,  occur  more  frequently  after 
dentition  has  made  some  progress,  whilst  the  infant  is  under- 
going another  transition,  that  of  passing  through  the  cam 
from  nourishment  by  the  mother's  breast  to  feeding,  when 
tmfavourable  consequences  of  deprivation  of  breast-milk  ire 
apt  to  show  themselves.  The  infant  may  be  of  previondy 
unexceptionable  history,  except  that  the  parents  may  be  the 
subjects  of  disorders  of  the  nervous  system,  of  nervous  tem- 
perament, have  overtasked  brains,  have  been  phthisical,  or  are 
intemperate.  These  convulsions  now  and  then  leave  the  suf- 
ferer impaired  in  mental  power,  and  affected  with  spastie 
rigidity,  undistinguishable  from  that  which  succeeds  apnoea  and 
asphyxia  neonatorum.  (See  Fig.  180).  It  is  scarcely  necessary  to 
add  to  the  previous  remarks  on  spasmodic  and  paralytic  contra^ 
tions  that  convulsions  and  other  cerebro-spinal  morbid  states 
of  childhood  may  be  followed  by  spastic  contraction,  or  paraljdB 
of  single  muscles  or  of  sets  of  associated  muscles. 

Treatment. — The  indications  for  either  the  operative  or  me- 
chanical treatment  of  these  different  forms  of  spastic  and 
paralytic  contractions,  and  the  mode  of  conducting  the  treat- 
ment, are  the  same  as  those  laid  down  in  speaking  of  con- 
<^enital  club-foot  (p.  G70),  modified  by  the  nature  of  the  cause 
of  contraction.  In  contradistinction  to  congenital  contractions, 
we  may  remark,  that  in  contractions  occurring  during  teething, 
the  occurrence  of  structural  shortening  may  generally  be  pre- 
vented by  timely-applied  manipulations,  frictions,  mechanical 
support  to  paralysed  parts,  or  assistance  to  the  antagonists  in 
the  ease  of  spastic  affections.  It  should  be  remembered  as  a 
reas'^m  for  avoiding  unnecessary  tenotomy,  that  the  contncted 
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cle  is  often  the  healthior  one,  and  that  in  the  case  of  a 

nodicallj  affected  muscle,  tenotomy  does  not  *  cure '  the 
It  is  oft-en  only  temporarily  beneficial,  and  sometimes 
Bfers  the  preiK>nderance  to  another  set  of  mnseles,  merely 
itating  one  evil  for  another.  In  seTere  general  spastic 
ction,  the  surgeon  has  carefullj"-  to  balance  the  good  and 
,  one  against  the  other. 


Flat'foot^  or  spurimts  Vahjus* 

common   deformity  presents    externally  many    of  the 
cters  of  congenital  valgus,  and  of  the  acquired  valgus 
iich  results  from  paralysis  of  the  anterior  tibial  muscle.     But 
f  resemblance  is  oidy  superficial.     The  person  treads  unduly 
I  the  inner  margin  of  the  foot,  tlie  toes  are  turned  outwardly, 
the  arch  of  the  foot  is  diminished,  or,  in  severe  cases,  may 
I  obliterated  ;  hence  the  term  flat-foot.     True  valgus  springs 
congenital  contraction   of  the  peronei  muscles ;  spastic 
i-congenital  valgus  frcmi  spasm   of  the   peronei ;  paralytic 
from   partial  or  total  pai^lysis  of  the  anterior  tibial; 
netiiiies   eomhined    with    paralysis    of  the   posterior   tibial, 
Bing  contraction  of  the  peronei  owing  to  the  want  of  an- 
>iiidte ;   but  spurious  valgus  or  flat-foot  is  due  to  general 
it    of  tone    in   the    fibrous    structures    of  the    body, — dis- 
ced   in   the   yielding   of   one   of    the   parts   of  the   frame 
it  exposed  to  strain,  the  plantar  muscles  and  ligaments; 
sinking  of  the  arch,  e version  of  the  toes,  and  secondar}- 
irtion   of  the    peronei.     After  a  time   the  displacement 
Itlie  tarsal  bones,  connected  with  the  sinking  of  the  arch, 
to  painful  or  difficult  locomotion  and  limitation  of  the 
rement  of  the  ankle-joint.     FinaDy,  the  tarsus  may  be  said 
convex  inferiorly,  concave  superiorly,  the  anterior  part  of 
foot  being   then  drawn  up   by  the  conjoint  action  of  the 
prior  tibial  and  the  extensors  of  the  toes,  and  the  heel  held 
Ijr  upwards  by  the  muscles  of  the  calf.     Even  in  moderate 
contraction    of  the  peronei  is  distinctly  felt ;  in  severe 
shortening  of  the  remaining  muscles  above  enumerated 
evident*     In  the  worst  cases  scarcely  any  mobility  of 
Mikle-joint  remains.    A  slight  degree  of  flat-foot  is  common 
girls,    esj^eeially    amongst   those    of    fine   organisation   in 
upper  and  middle  classes  of  society ;  less  frequent  in  boys ; 
IB  curable   amongst  them  by  considerably  reducing  tlie 
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amount  of  sta^nding  and  walking  exercise,  by  snbstitotiii 
horse  exercise  where  practicable,  bj  avoiding  too  fast  walldil 
in  the  company  of  adults,  by  early  hours,  by  avoiding  eompet 
live  over-study  J  by  generous  living,  fresh  air,  tonics,  attentk 
to  the  state  of  the  primae  viae,  embrocations,  and  manipuktioi 
directed  to  the  promotion  of  inversion  of  the  foot  and  prem 
tion  of  the  threatened  contraction.  In  greater  relaxation  oftl 
parts  about  the  inner  ankle,  actual  confinement  to  a  cood 
and  carriage- exercise  for  a  month  or  five  weeks,  or  that  tan 


Fig.  18L 


V 


St'vcre  Flat'foot  or  Spuricms  Talgvs. 


Spent  on  the  sands  or  beach  at  the  sea-side^  will  lay  the  I 
tion  for  cure.  Laced  boots,  supported  at  the  sides  with  ll 
leather  or  thin  steel  busks,  are  of  great  a.8sistance  in  waUdt 
An  elastic  horse-hair,  india-rubber^  or  felt  pad  beneath  H 
inner  margin  of  the  foot  tends  to  support  the  arch,  Iroa  a 
cork,  often  employed  for  this  purpose,  are  harsh  and  iuefficiei 
We  must  utterly  condemn  a  prax^tice  often  resorted  to  in  cc 
tempt  of  the  pathology  of  the  affection — that  of  severing  t 
peronei  and  tendo  AehUlia  in  all  such  cases.  The  recovery 
patients  from  moderate  flat-foot  when  this  operation  has  be 
performed,  is  due  mainly  to  the  absolute  repose  of  the  limb  wi 
which  the  operation  is  followed,  and  to  the  mechaniciU  m* 
sures  concurrently  em2>loyed.  But  in  a  few  rare  cases  in  prif* 
practice,  and  in  those  of  boys  who  have  stood  prematurely  I 
hind  a  counter  twelve  or  fourteen  hoiu"s  daily,  and  amongst  1 
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met  classes  in  public   institutions   wlio   have    soffered   from 

'    -nature  labour,  the  deformity  has  existed  so  g-reat  a  length 

i  Liine  that  the  contraeted  miiseks  have  become  shortened  and 

rigid,  rendering  tenotomy,  with  its  promjitness  and  certainty  of 

fiction,  a  necessary  adjunct  to  the  mechanieal  treatment. 

Flat-foot  often  exists  for   several   years  without   attiiining 
even  an   intermediate  grade  of  severity,  when  all  at  once  a 
|»rticularly   long  walk,  a   leap,  or  initiation  into  a  standing 
tocopation,  Ijecomes  the  start iog-po in t  of  a  considerable  and 
■apid  aggravation.     Sometimes  evidence  of  chronic  in  Ham  ma - 
Mm  of  the  calcaneo-seaphoid  ligament,  or  other  plantar  strnc- 
i,  or  a  painfully  stretched  condition  of  the  jdantar  nerve, 
cxkts.     This  last   symptom    is   recognised   by    the   exquisite, 
Lnbearable,   electric-like,  painfuU  tearing  sensation  described 
^jr  the  patient  when  he  takes  a  long  stride,  or  stands  on  the 
i^ected  leg  alone*     We  should  not  be  induced  to  openit-e  on 
Rt-foot  even  on  account  of  its  long  duration,  or  of  palpable 
lortening  of  the  tendons  before  enumerated,  since  even  rigid 
Dntraction  of  muscles,  healthy  as  to  their  innervation,  will 
Eeld  in  a  few  weeks  to  judicious  frictions,  manipalations,  disase 
'  the  part   (required  in  this  deforaiity  owing  to  its  special 
iposure  to  aggravation  by  Wiilkins^),  and   mechanical  treat- 
Sat.     As  an  argument  in  favour  of  severing  the  Achilles  and 
her  tendons  in  slight  cases,  we  liave  heard  the  question  put, 
iThat  harm  does  the  section  do  'P  '     Now^  although  the  tcmdo 
chillis  is  very  tolerant  of  the  ever-ready  operator's  scalpel,  it 
miot  be  pretended  that  an  unnecessary  operation  is  a  benefit, 
I,  in   extremely   severe  cases,  the  act  of  walking,  after  re- 
icement  of  the  tarsal  bones,  tends  to  bear  down  again  the 
Isal  arch,  the  aid  of  mecliauical  appliances  is  subsequently 
Bded  for  several  months,  or  even  sometimes  for  two  or  three 

t  Belief  is  much   more  readily  obtainable  in  the  child 
the  adult.     The  apparatus  available  in  these  ca&es  is 
e  as  that  used  for  raras,  but  with  the  action  of  the 
rings,  screws,  or  lever  reversed. 

Babcataneous  division  of  the  peroneus  longus  and  brevie  is 
Wted  in  a  manner  similar  to  the  operation  of  severing  the 
Achillis.  The  patient  should  lie  over  on  tlie  opposite 
s,  an  assistant  holding  the  fixjt  inwardly,  so  as  to  maintain 
lu  tension  of  the  part«.  The  tenotome  should  be  introduced 
front  of  the  tendons^  tlie  section  proceeding  from  before 
ekwards. 
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Contractions  of  the  Upper  Extremity  from  Spasm  and  Paralygk 

The  principles  which  should  direct  the  application  of  tenotomy 
to  spasmodic  and  pai-alytic  contractions  of  the  upper  extremity 
are  those  which  are  applicable  to  other  parts  of  the  body,  except 
in  so  far  as  the  functions  of  the  indiyidual  muscles  of  the  upper 
extremity,  especially  those  of  the  wrist  and  fingers,  are  more 
delicate,  varied,  and  complex  than,  for  example,  are  those  of  the 
corresponding  parts  of  the  lower  extremity.     We  should  be 
prepared  to  expect  that  a  surgical  proceeding  which  aims  at 
intercalating  a  piece  of  new  tendon,  with  the  object  of  reducing 
the  range  of  action,  and  therefore  the  power  of  a  rebelliom 
spastic  muscle,   or  for  the  purpose  of  thereby  weakening  a 
healthy  muscle  so  as  to  favoiu*  a  partially  paralysed  antagonist 
to  recover  its  activity,  would  be  less  successful  than  in  the 
lower  extremity,  the  actions  and  movements  in  which  are  com- 
paratively simple.     The  acquirement  of  the  power  of  progwa- 
sion,   even   if  it  be   incomplete,   amply   compensates  for  the 
sacrifices  the  patient  makes ;  in  bad  cases  he  is  satisfied  with 
the  possession  of  a  limited  flexion  and  extension  of  the  Hp, 
knee,  and  ankle,  and  can  be  aided  by  mechanical  appliances. 
But  in  the  case  of  the  wrist  and  fingers  the  individual  deriveB 
little  benefit  from  these  simple  movements,  and  he  cannot  be 
materially  assisted  by  any  complicated  mechanism  hitherto  in- 
vented.    We  have  divided  the  biceps  at  the  bend  of  the  elbow, 
the  rigid  well-defined  pronator  radii  teres  at  its  muscular  por- 
tion, the  tendons  of  the  flexor  carpi  radialis  and  ulnaris  where 
most  prominent  close  to  the  wrist,  and  have  found  the  resulting 
benefit   proportioned  to  the  attention   subsequently  bestowed 
upon  manipulations,  passive  exercises,  and  painstaking  educa- 
tion  of  the   enfeebled   non-contracted  extensors.     Except  in 
eases  of  many  years'  duration,  in  which  the  retracted  muscles 
were  reduced  to  inextensible  fibrous  bands,  it  has  seemed  that 
as  much  ultimate  benefit  was  obtained  by  manipulations  and 
exercises  as  by  the  employment  of  an  operation,  and  at  no 
greater  expenditure  of  time.     The  prognosis  must  be  based  on 
the   amount   of  improvement  that   may   be  expected  in  the 
affected  portion  of  the  nervous  centres.     As  an  encourageiMBt 
to  treatment,  the  surgeon  should  remember  that  cases  ooeur  in 
which  the  disorder  of  the  nervous  system  and  nenree  hM 
and  that  he  has  to  deal  only  with  consequences.     This 
tion  applies  also  to  many  congenital  contractions. 
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Contracture  of  palm  and  fingers  from 
disease  of  palmar  fascia. 


Deformity  from  Disease  of  the  Palmar  Fascia. 

A  not  uncommon  contraction  in  the  upper  extremity  consists 
in  a  permanently  flexed  condition  of  one  or  more  fingers,  with 
fisible  and  palpable  thickening  and  hypertrophy  of  the  fascia 
iiiTesting  the  palmar  surface   of 
the  first  phalanx  of  the  affected 
finger  and    of  the   neighbouring 
portion    of    the     palmar    fascia. 
Sometimes  the  whole  of  the  fin- 
gers and  thumb  are  implicated,  the 
palm  itself  is  contracted,  and  the 
use  of  the  member  as  a  prehensile, 
and  even  as  a  tactile,  organ  almost 
destroyed.      The  ring   and  little 
fingers,  the  middle  finger,  index^ 
and  thumb,  are  usually  affected  in 
frequency  and  degree  in  the  order 
in  which  we  have  placed  them. 
The  articulations  are   commonly 
unaffected,  although  occasionally  that  of  the  first  phalanx,  with 
the  second  phalanx,  or  this  with  the  third,  has  exhibited  slight 
arthritic  enlargement.  On  endeavouring  to  straighten  the  fingers, 
the  surgeon  feels  that  a  general  resistance  is  offered  by  the  tissues 
of  the  entire  palmar  surface  of  the  hand  and  fingers,  and  especially 
by  the  indurated  palmar  fascia  itself.   Any  existing  tension  of  the 
flexor  tendons  cannot  be  felt  along  the  fingers,  but  in  the  palm, 
particularly  in  the  upper  part,  above  the  edge  of  the  most  indu- 
rated part  of  the  palmar  fascia,  one  or  more  prominent  and  tense 
tendons  may  be  felt.     This  deformity  is  usually  attributed  to  in- 
jury, often  to  a  trifling  wound,  to  irritation  by  the  use  of  a  whip 
in  driving,  of  a  walking-stick,  or  mechanical  tool.  These  mechan- 
ical causes,  or  local  irritants,  if  really  operative,  can  be  regarded 
only  as  occasional  determining  or  exciting  causes.     The  essen- 
tial or  primary  cause  is  a  constitutional  one,  allied  to  the  gouty 
or  rheumatic  diathesis.     We   may  not  venture,  however,  to 
assert  that  the  constitutional  cause  is  identical  with  that  of 
gout  or  rheumatism,  as  the  persons  affected  have  appeared 
aingxilarly  free  from  other  manifestations  of  those  affections. 
The  duease  of  the  palmar  fascia,  unlike  gout  or  rheumatism,  is 
Many  patients  affected  with  considerably  contracted 
'  in  both  hands  present  similar  induration  of  the 
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corresponding  fascia  of  the  soles ;  a  sufficient  proof  that  the 
complaint  is  essentially  independent  of  the  mechanical  causes 
assigned  for  it, — unless,  indeed,  we  assume  that  the  act  of 
walking  by  stretching  the  sole  can  act  upon  the  plantar  fascia 
after  the  manner  of  a  mechanical  irritant.  The  symmetrical 
character  of  the  affection,  the  precise  resemblance  of  one  case 
with  another,  the  occasional  existence  of  hereditary  gout  in  the 
family,  the  frequent  occurrence  of  the  same  deformity  in  fether 
and  son  for  several  generations  (four),  as  well  as  the  above  factg, 
confirm  the  opinion  of  its  constitutional  origin.  We  have  never 
witnessed  this  complaint  in  the  female.  Those  who  have  freely 
indulged  in  strong  wines  and  spirits,  or  beer,  are  the  frequent 
subjects  of  it. 

We  regard  it,  then,  as  a  painless  chronic  induration  of  the 
fascia,  leading  to  compulsory^  gradually-increasing  disuse  of  the 
fingers  and  hand.  Through  this  disuse  the  flexor  muscles  and 
tendons,  which  are  probably  free  from  the  original  affection, 
assert  their  preponderance  over  the  equally  idle  extensors,  and 
become  gradually  affected  with  secondary  shortening. 

Treatment. — Even  in  tolerably  advanced  cases,  frictions, 
manipulations  twice  or  oflener  daily,  the  application  of  a  screw- 
adjustment  splint,  or  straight  splints  of  wood,  tin,  or  gutta- 
percha, will,  if  suitably  and  perseveringly  used,  reduce  the  con- 
traction and  deformity.  But  at  the  advanced  age  at  which 
many  patients  present  themselves  for  relief,  the  employment 
of  mechanical  apparatus  encounters  many  difficulties.  In 
rigid  unyielding  cases  of  long  duration,  tenotomy  is  remarkably 
efficacious.  We  cannot  by  its  means  alter  the  constitutional 
state,  or  directly  remove  the  induration  of  the  fascia ;  but  we 
are  enabled  to  remove  by  tenotomy  the  secondary  tendinous 
contraction,  to  take  the  case  entirely  out  of  the  influence  of  the 
patient's  will,  so  far  as  the  contracted  muscles  are  concerned, 
and  obtain  a  starting-point  for  further  benefit  by  mechanical 
treatment.  A  puncture  half  a  line  in  width  suffices  for  the 
passage  of  a  firm  tenotome  beneath  the  tendon  in  the  palm. 
The  tendon  is  thus  divided  from  below  upwards^  No  fumbling 
or  unnecessary  handling  of  the  part  after  the  operation,  by 
which  means  air  or  blood  might  be  disseminated  amongst  the 
palmar  tissues,  is  permissible.  The  operation,  like  most  sub- 
cutaneous operations,  is  Woodless.  We  have  invariably  seen  the 
puncture  heal  within  forty-eight  hours.  Considerable  yielding 
of  the  contracted  finger,  the  tendon  of  which  has  been  severed, 
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is  at  once  perceived.  Manipulations  and  meclianical  treatment 
complete  the  cure.  We  have  frequently  thus  eflfected  entire 
restoration  of  the  hand  and  fingers.  It  is  remarkable  that  the 
indurated  fascia  softens,  and  the  hard  ridges  and  corresponding 
farrows  in  the  fascia  disappear,  under  this  treatment.  It  is 
obvious  that  the  afflux  of  blood  to  the  part  excited  and  main- 
tained by  the  frequent  manipulations,  frictions,  and  bandages, 
alters  the  nutrition  of  the  part,  and  removes  the  previous 
morbid  deposit.  It  is  also  probable  that  caution  as  to  diet  and 
wine  whilst  under  the  observation  of  the  sTOgeon,  assists  this 
process  of  recovery.  The  causes  being  constitutional,  and  the 
attention  of  the  patient  being  liable  to  i^acken  after  a  length- 
ened recovered  use  of  the  member^  the  complaint  occasionally 
returns.  We  have  re-operated  on  a  patient  thrice  in  eleven 
years ;  the  individual  expressing  himself  amply  compensated  for 
the  operation  by  nearly  a»  many  years'  good  use  of  the  part. 
This  operation  is  a  valuable  illustration  of  the  success  of  sub- 
cutaneous tenotomy  compared  with  Dupuytren's  painful  opera- 
tion, even  when  performed  by  so  able  a  surgeon  as  the  late  Sir 
A.  Cooper.  We  have  had  under  observation  two  cases  in  which, 
by  means  of  a  large  crucial  incision  of  the  palm,  the  indurated 
&scia  had  been  dissected  out  and  removed.  The  operation  had 
no  better  result  than  that  of  causing  a  large  contracted  cicatrix, 
more  rigid  than  the  former  state  of  things,  and  quite  irre- 
mediable. 

Wry-Neck. 

Torticollis,  or  wry-neck,  is  a  not  very  uncommon  distortion 
of  the  head  and  neck,  originating,  like  club-foot,  from  a  variety 
of  influences;  some  acting  through  the  muscles — congenital, 
spasmodic,  paralytic ;  others  acting  through  the  ligaments  and 
bones — rheumatic  and  strumous.  Occasionally  the  point  of 
departui*e  of  a  case  is  strumous  affection  of  the  lymphatic 
glands,  and  sometimes  loss  of  textures  from  sloughing  after 
bums  or  a  gun-shot  wound. 

Congenital  wry-neck. — This  is  the  most  common  form  of  wry- 
neck. It  is  perceived  a  few  months  or  more  after  birth,  and, 
when  suffered  to  proceed  unchecked,  gradually  increases  during 
childhood,  adolescence,  and  adult  life,  until  it  attains  the  propor- 
tions of  a  formidable  deformity.  Many  cases  of  wry-neck, 
reputed  to  be  congenital,  have  appeared  to  originate  from  acci- 
dents at  birth,  in  consequence  of  breech  presentation,  turning,  &c. 
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We  will  describe  an  adult  case,  in  which  the  right  sterno- 
cleido-mastoideus  is  the  head  and  front  of  the  offending,  for  it 
is  probable  that  other  muscles  are  always  either  primarily  or 
secondarily  involved.  The  entire  head  leans  to  the  right  side 
and  slightly  forwards,  the  right  side  of  the  neck  is  somewliat 
hollowed,  whilst  the  left  side  is  unnaturally  convex,  and  the 
jiatieut  not  unfrequently  complains  of  pain  in  this  situation. 


Wry- neck  from  spastic  contraction  of  stemo-cleido-mastoideuB. 

These  changes  in  the  form  of  the  neck  are  more  pronounced  at 
the   upper  part,  i.e.  opposite  to  the  base  of  the  cranium,  that 
being  the  region  most  influenced  by  the  contracted  muscks. 
The  chin  is  drawn  to  one  side  and  approaches  the  left  shoulder; 
the  right  ear  is  approximated  to  the  sternal  extremity  of  the 
clavicle.      The    stemo-cleido-mastoideus  of  the  affected  side 
(right)  has  lost  its  symmetry,  being  reduced  to  a  comparativelj 
narrow,  hard,  tight  cord,  three  inches  in  length,  the  muscle  of 
the   opposite   side   measuring   five  and   a   half  inches.    This 
prominent  cord  is  double  below,  representing  the  double  origin 
of  the  muscle.     In  the  adult  a  marked  upward  bend  of  the 
clavicle  is  often  seen  where  the  clavicular  portion  of  the  con- 
tracted muscle  arises,  induced  by  the  constant  abnormal  traction 
to  which  the  bone  has  been  subjected,  and  the  inferior  portion 
of  the  muscle  itself  appears  of  cartilaginous  or  osseous  hard- 
ness, and  is  lost  in  a  large  bony  process  on  the  protuberant 
clavicle.     If  we  examine  the  neck  and  shoulders  posteriorly,  we 
observe  that  the  cervical  vertebrae  have  yielded  to  the  i 
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of  the  contracted  muscle ;  this  part  of  the  vertebral  column 
presenting  a  convexity  on  the  left  side,  whicL  is  compensated 
for  by  a  curvature  in  the  opposite  direction  lower  down.  The 
right  side  of  the  head,  neck,  and  right  shoulder  are  considerably 
smaller  than  the  parts  on  the  opposite  side ;  the  right  shoulder 
and  scapula  being  unduly  raised.  A  singular  efPect  upon  the 
fsyce  results  from  this  di£Ference  in  size,  combined  with  the 
impediment  to  the  function,  which  the  abnormal  position  of  the 
head  involves.  In  the  adult  case  from  which  we  describe,  so 
great  is  the  difference  in  size  between  the  two  sides  of  the  face, 
that  on  the  right  side  the  external  canthus  of  the  eye  is  distant 
from  the  external  angle  of  the  mouth  three  inches,  whilst  on 
the  left  the  distance  amounts  to  three  and  a  half  inches.  The 
inclination  of  the  head  to  the  right  causes  the  right  eye  to  be 
habitually  situated  on  a  still  lower  plane  than  would  be  the  case 
if  atrophy  of  the  affected  side  were  alone  operative.  The  atrophy 
and  the  slight  bending  forwards  of  the  head  interfere  with  the 
direction  and  use  of  the  right  eye,  and  cause  a  peculiar  expres- 
sion of  archness  and  sense  of  difficulty  and  suffering.  These 
features  of  the  deformity  are,  as  already  mentioned,  propor- 
tionally less  marked  in  early  life. 

The  principal  muscles  of  the  neck  are  probably  involved,  the 
trapezius  and  scaleni,  as  well  as  the  stemo-mastoid.  In  this 
and  other  respects  congenital  wry-neck  offers  much  analogy  to 
congenital  club-foot.  The  principal  contraction  affects  in  both 
cases  mus6les  which  pass  over  more  than  one  articulation,  the 
stemo-cleido-mastoid  in  one  case,  the  gastrocnemius  in  the 
other;  hence  in  the  neck  the  mischief  of  morbid  contraction 
may  effect  a  higher  degree  of  deformity  than  if  the  contracted 
muscle  influenced  one  articulation  only ;  in  the  leg  the  con- 
tracted gastrocnemius  does  not  always  limit  its  evil  influence  to 
the  foot,  but  may  contract  and  distort  the  knee.  In  both  wry- 
neck and  club-foot  other  muscles  participate  in  the  deformity ; 
but  the  range  of  influence  of  these  being  less,  or  being 
counteracted  by  antagonistic  powers,  their  contraction  is  not 
so  apparent.  It  is  an  interesting  question  of  physiological 
pathology,  whether  there  is  anything  special  in  the  anatomy 
and  function  of  the  stemo-mastoid  and  gastrocnemius,  that 
they  should  obtain  the  distinction  of  entering  into  so  large  a 
proportion  of  cases  of  congenital  and  acquired  deformity.  The 
gastrocnemius,  by  its  great  devel  "i  greater  nervous 

supply,  and  its  relation  to  the  u]  *nd  locomotion 
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of  man,  is  certainly  entitled  to  a  peculiar  and  elevated  rank  in 
comparative  and  haman  myology;  so,  when  we  reflect  upon 
the  size  of  the  stemo-cleido-mastoid,  its  relation  to  the  large 
vessels  of  the  head  and  neck,  its  deriving  its  nerve-power 
mainly  from  a  special  nerve  (spinal  accessory),  and  remember 
the  influence  of  this  muscle  ^pon  the  act  of  respiration,  we 
cannot  deny  it  a  pre-eminent  function  amongst  its  neighbour- 
ing muscles. 

We  have  elsewhere  shown  *  that  not  unfrequently  wry-neck 
appears  to  result  from  straining  or  injury  to  the  neck  during 
difiicult  labour,  from  traction  of  the  head  by  instruments.  It 
is  superfluous,  after  what  we  have  said  of  the  causes  of  con- 
genital club-foot,  p.  666,  to  refute  in  detail  the  theory  which 
would  attribute  wry- neck,  like  club-foot,  to  accidental  uterine  or 
pelvic  pressure.  Congenital  wry-neck  clearly  originates  from 
causes  acting  through  the  nervous  system. 

Treatment. — It  is  probable  that,  as  with  slight  congenital 
club-foot,  so  slight  cases  of  congenital  wry-neck,  if  early 
detected,  are  removable  by  frictions,  manipulations,  and  sub- 
sequent education;  but  all  the  cases  we  have  seen,  varying  in 
age  from  four  to  forty-fi^^e  years,  have  exhibited  so  moeh 
contraction  and  proportional  secondary  deformity,  that  we 
have  in  no  case  delayed  division  of  the  stemo-cleido-mastoid. 
It  has  always  seemed  justifiable  to  gain  at  once,  by  means  of 
this  operation,  a  large  measure  of  relief;  thus  affording  an 
encouraging  starting-point  for  the  after-labours  of  the  at- 
tendant in  overcoming  the  shortening  of  the  integuments, 
platysma,  fasciro,  associated  muscles,  and  ligaments  on  the  Lol* 
low  side  of  the  neck,  and,  in  this  way,  gradually  acting  upon  the 
altered  relation  of  the  articular  facets  of  the  inclined  vertebne. 

Division  of  the  steniO'cleido-maeloideus  is  performed  subcuta- 
neously,  upon  the  principles  practised  by  Stromeyer  in  division 
of  the  tendo  Achillis,  viz.  effecting  the  division  by  the  smallest 
possible  wound  in  the  integuments  and  the  narrowest  tract 
through  the  subcutaneous  tissues,  and  avoiding  any  external 
bleeding  or  extravasation  of  blood  into  the  areolar  tissue,  or 
admission  of  air  into  it.  Neglect  of  these  precautions  wonld 
be  calculated  to  excite  suppuration  and  prevent  immediate 
healing  of  the  puncture,  and  delay  untowardly  the  employment 
of  the  necessary  after-treatment,  until,  perhaps,  the  severed 

'    TruM.  Obtitet.  ^)c,  l>Vt2. 
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tendon  might  be  reunited  and  implicated  in  the  surrounding 
adhesions,  the  case  thus  becoming  less  amenable  to  the  neces- 
nrj  mechanical  treatment  than  before  operation.  The  spot 
chosen  for  the  operation  should  be  that  at  which  the  tendon 
springs  rigidly  across  the  important  subjacent  organs,  and 
where  consequently  most  space  is  afforded  for  introduction  of 
the  tenotome  beneath  the  tendon  without  risk  to  those  organs. 
In  wry-neck  this  spot  will  be  found  from  a  half  to  one  inch 
above  the  clavicle.  It  is  also  more  easy  to  sever  the  muscle 
entirely  by  keeping  at  this  distance  from  the  bone.  In  some 
cases  we  have  found  the  sternal  portion  only  developed  and 
rigidly  contracted ;  a  few  weak  fibres  attached  to  the  clavicle 
having,  before  the  knife  reached  them,  yielded  to  the  tension 
maintained  by  the  assistant.  In  cases  in  which  the  clavicular 
origin  of  the  muscle  is  broad,  it  is  safer  to  divide  the  sternal 
and  clavicular  portions  each  by  a  separate  puncture,  rather 
than  pass  the  knife  by  one  puncture  made  in  front  of  thet  neck 
as  far  back  as  may  be  necessary  to  reach  the  whole  of  the 
davicular  portion.  This  precaution  is  justified  by  the  anterior 
and  posterior  edges  of  the  muscle  not  being  on  a  plane  surface ; 
for  although  the  fascise  of  the  lower  part  of  the  neck  may 
usually  bind  down  sufficiently  the  vessels  and  nerves,  and  so 
keep  tiiem  out  of  danger,  it  is  well  to  remember  the  liability  of 
meeting  with  abnormal  distribution.  The  complete  division  is 
accompanied  by  a  very  sensible  crack,  and  the  head  at  once 
assumes  a  much  improved  condition.  We  have  measured  im- 
mediately after  operation,  and  have  found  the  difference  in 
length  between  the  afiected  and  sound  muscle  reduced  more 
than  one-half.  The  puncture  should  at  once  be  covered  with  a 
compress  of  lint,  and  a  common  bandage  be  applied.  We 
have  found  no  harm  result  in  the  case  of  the  stemo-cleido- 
mastoid  in  allowing  the  ends  to  separate  as  far  as  they  were 
inclined  to  yield.  In  young  and  flexible  subjects,  we  have 
found  adhesive  plaster  and  a  common  roller-bandage  an  amply 
sufficient  mechanical  contrivance  to  aid  in  rectification  of  the 
head.  Apply  a  long  strip  of  adhesive  plaster  around  the  fore- 
head and  occiput,  its  maintenance  in  position  being  better 
secured  by  a  bandage  passed  over  the  vertex  and  beneath  the 
chin,  the  two  being  pinned  together  where  the  one  passes  over 
the  other,  above  the  ears.  Next  attach  around  the  waist  a 
broader  band  of  adhesive  plaster.  %ht  as  to  interfere 

with  the  movements  of  the  rib  ^  turn  or  two  of 
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calico  roller-bandage ;  the  two  should  be  fastened  together  by 
a  stitch  here  and  there.     The  surgeon  has  now  two  circular 
bandages,  the  one  around  the  forehead,  the  other  around  the 
waist,  which  are  not  likely  to  slip  if  properly  applied.    He 
should  then  sew  a  strip  of  ribbon  to  the  head  bandage  directly 
above  the  ear  of  the  unaffected  side,  and  carry  it  diagonally 
across  the  trunk  to  the  opposite  side  of  the  waist  bandage,  and 
tliere  pin  it.     By  this  means  the  left  mastoid  process  (we  are 
speaking  of  wry-neck  caused  by  contraction  of  the  right  stemo- 
mastoid)  will   be   drawn   towards   the   right   stemo-claviciilar 
articulation,  the  original  wry-neck  be  removed,  and  the  chin 
brought  to  the  median  line,  or  in  young  and  flexible  subjects 
even  across  it,  towards  the  affected  side,  constituting  a  tem- 
porary wry-neck  in  the  opposite  direction.     The  circular  or 
ovoid  form  of  the  cranium  renders  it  difficult  to  act  upon  it  for 
any  length  of  time  by  any  apparatus  hitherto  invented.    The 
apparatus  will  shift  its  direction,  or  rather  the  head  will  par- 
tially disengage   itself.     Hence  even   a   greater  necessity  for 
manipulations  exists  in  'ivry-neck  than  in  other  deformities. 
No  apparatus  effect*  so  beneficial  and  lasting  an  impression 
upon  the  distoi-tion  as  the  hands  of  the  surgeon  or  attendant 
Whilst  one  holds  down  the  shoulders,  the  other,  standing  or 
sitting  behind  the  patient,  should  apply  firmly  his  flat  hands  to 
the  sides  of  the  head,  and  direct  the  chin,  vertex,  or  occipnt 
in  the  required  directions.     The  patient  should  be  placed  on 
a  lower  seat.     Such  manipulations  need  to  be  done  with  due 
cuuticm    and    technical   skill.      It   is   not  necessary  to  cause 
pain  in  order  to  produce  much    good.     They  should   be  em- 
ployed three   times  a   day.      The  plaster   and   roller-bandage 
which  we  have  described  is  most  convenient  in  reference  to 
these  manijnilations.     It  may  be  unpinned  in  a  moment,  and 
as   quickl}'  readjusted.     We   have   cured   many  cases  by  the 
means  here  enumerated,  in  periods  varying  from  one  to  three 
months,  and  have  never  had  occasion  to  repeat  the  operation. 
Manipulati(ms  as  a  2)recaution  against  relapse  may  be  longer 
resorted  to ;  but  the  patient's  voluntary  efforts  are  more  em- 
j^loyed,  for  obvious  reasons,  and  are  more  successful,  than  in 
some  other  congenital    deformities.     An  apparatus  similar  to 
that  describ'.^d   p.   707,  for  rectification  of  the  position  of  the 
head    in  deformity  from  veiiebral  disease,  may  be  employed 
in  cases  of  adult  congenital  Avry-neck  during  some  portion  of 
every  twenty-four  hours.     It  readily  effects  re-position  of  flifl 
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■iteral  or  forward  inclination  of  the  head,  but  is  powerless  to 
'iffect  the   abnormal   rotation   of  the   bead   round   the   hori- 
toutal  axis. 

Acquired  or  non-congenital  spasmodic  ivrif-neck. — We  have  seen 
Kreial  cases  of  active,  violent  spasm  of  the  stemo-mastoid  in 
both  sexes,  oftenest  in  nnmarried  females  of  middle  and  ad- 
fimoed  age,  causing  severe  wry-neck.     The  spasm  is  commonly 
jerking,  irregular,  eonvalsive,  never  ceasing  entirely  whilst  the 
patient  is  awake.     The  disorder  has  usoally  commenced  about 
the  age  of  thirty  in  subjects  not  obviously  hysterical^  persons 
of  excellent  intellectual  and  social   character,  whose  families ' 
Jiare  seemed   prone  to   other  cerebro-spinal  affections.      We 
liare  watched  several  of  these  cases  for  many  years.     The 
ipftsm  and  deformity  have  in  many  cases  gradually  increased, 
often  rendering  the   patient's   existence   distressing,  through 
incessant  motion  of  the  head,  disturbance  of  sleep,  and  pain  in 
tte  neck,   apparently  due  to  strain  of  ligaments  and  nerve- 
Aifttirbance,  and  sometimes  accompanied  with  pain  referred  to 
upper  part  of  the  spinal  cord  itself,  as  in  some  cases  of 
lal  irritation.'     Now  and  then  the  spasm  is  so  considerable 
the  ear  of  the  affected  side  is  drawn  down  by  a  series  of 
80  as  almost  to  touch  the  clavicle.     The  patient's  volun- 
efforts  to  arrest  the  puUing  down  of  the  head  appear  to 
the  disorder.     Sometimes  the  co-existent  affection  of 
trapezius  draws  the  head  at  the  same  time  backwards, 
^ents  the  chin  approaching  the  sternum.     In  inveterate 
ich   as   have   existed  many  years,  we  have  employed 
enil  and  vegetable  tonics,  galvanism,  and  electricity,  with 
temporary   benefit.      However,   as    might    be   expected, 
us  diet,  hygiene,  and  freedom  from  mental  disturbance, 
.te  the  symptoms*     Complete  relief  is  afforded  by  sub- 
itaneous  tenotomy  of  the  affected  stemo-mastoid;  but  even 
measure  is  only  useful  for  a  time  ;  for  after  two  or  three 
tonths,  or  as  soon  as  reunion  of  the  severed  part  is  complete, 
ipasmodic  shortening  and  jerking  return.     Stromeyer  had 
iient  who  submitted  to  two  repetitions  of  tenotomy  for  the 
of  the  temporary  relief  afforded  by  the  operation.     The 
or  once  operated  on  an  elderly  female  who  had  suffered 
spaamodic  wry-neck  upwards  of  twenty-five  years.     She 
been  unable  for  many  years  to  sleep  in  the  recumbent 
tion,  but  dozed  in  a  high-backed  nurse*8  chair,  provided 
1  side-supports  for  the  head.     For  a  few  nights  after  the 
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operation  she  slept  soondlj  in  bed.  The  maladj,  however, 
returned,  and  she  nltimately  sank  exhausted,  want  of  deep 
appearing  to  be  a  principal  cause  of  the  &tal  result.  The 
operation  on  the  stemo-mastoid  is  insufficient  to  affect  the 
remaining  muscles,  which  are  sometimes  inroived. 

In  two  recent  cases  of  this  affection,  such  for  example  as 
have  existed  less  than  two  years,  we  cured  the  patients  in  a 
few  months,  using  bromide  of  potassium.  In  others  the  use  of 
the  perchloride  of  mercury  has  had  the  most  satisfactory  effect 
In  every  case  which  the  author  has  cured,  using  internal  reme- 
dies, the  value  of  attention  to  the  primse  vise  has  been  apparent 
For  this  purpose,  half  a  grain  of  the  ext.  aloes  barbad.  every 
night  has  been  used.  It  is  not  improbable  that  the  utility  of 
hydr.  perchlorid.  nnd  of  argent,  nitr.,  in  these  and  analogous 
cases,  is  due  to  their  stimulant  action  upon  the  hepatic  and 
alimentary  mucous  surfaces,  rather  than  upon  any.  direct  specific 
action  upon  the  nerve-tissue  serving  the  implicated  muscke. 
Relapse  is  not  uncommon  after  every  mode  of  treatment. 

An  interestinpr  instance  of  almost  perfect  cure  of  an  inveterate  case  in  which 
mere  section  of  the  stemo-cleido-mastoid  had  proved  only  temporarily  basefidal, 
is  fully  recorded  by  Mr.  Campbell  de  Monran  in  the  British  and  Fbrtigm  Medie^ 
Chirurgical  Review^  July  180G.  The  succeaaful  operation  consisted  in  divimm 
of  the  external  branch  of  the  spinal  accessory  and  the  removal  of  a  piece  <tf  the 
nerve,  about  a  quarter  of  an  inch  in  len^h.  The  patient  was  seen  some  two 
years  afterwards  with  only  faint  traces  of  the  disorder. 

Paralytic  wry-neck  is  rare;  we  have  not  seen  more  than 
three  cases.  The  head  is  drawn  to  one  side  by  the  healthj 
muscle,  which  is  deprived  of  its  antagonist.  Sometimes  a  case 
occurs  in  which,  in  consequence  of  difficult  birth,  the  head  fidls 
helplessly  to  one  side  more  than  is  common  to  new-born 
infants,  probably  from  mechanical  injury  to  some  of  the  struc- 
tures in  the  neck.  Such  cases  resemble  wry-neck  from  para- 
lysis, but  diflfer  by  the  history,  and  by  the  evil  being  less 
confined  to  the  stemo-mastoid.  These  weak  necks  from  injury 
at  birth,  as  far  as  we  have  had  the  opportunity  of  watching, 
have  gradually  recovered.  In  paralytic  wry-neck,  when  tbe 
stage  for  ordinary  treatment  of  the  partial  paralysis  has  passed, 
we  can  do  no  more  than  support  the  head  by  the  padded- 
leather  or  steel-spring  cravat.  Except  when  the  unpandyBed 
stemo-mastoid  is  structurally  degenerated  or  very  rigidly  con- 
tracted, and  is  insusceptible  of  elongation  by  manipulations  or 
mechanical  treatment,   it  would  be  as  irrational  to  employ 
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nototny  as  it  ia  in  a  case  of  contracted  gaBtrocnemius,  which 
simply  lost  its  anta^^onist,  and  wliieli  can  be  relieved  by  a 
uitable  mechanical  siipport  \vithoat  operation. 
Wry-neck  from  disease  of  the  cervical  vertehrm  is  cau&ed  by 
moiis,  and  sometimes  by  rheumatico-stmmous  disease  of  one 
more  cervical  vertebrtBj  from  which  the  head  inclines  to  the 
ffected  side.  The  chin  is  directed  to  one  side,  although  this 
feature  is  less  marked  than  the  sideward  falling  of  the  head, 
bulging  of  the  opposite  side  of  the  neck,  and  in  general 
ppearance,  these  cases  much  resemble  congenital  wry-neck, 
^ut  are  distinguished  from  it  by  their  history,  the  pain  on 
aotiou,  the  aspect  of  strumous  or  constitutional  disorder,  by 
tactic^  by  the  instinctive  aversion  of  the  patient  to  the 
^^heon^B  handling  of  the  head,  and  concomitant  glandular  or 
HHor  forms  of  strumous  disorder  in.  the  one  case,  or  rheumatic 
iffection  in  the  other*  The  pathological  changes  common  to 
iisea^e  of  the  vertebnc  in  each  region,  and  its  peculiar  dangers 
fcrhen  situated  in  the  neck,  are  described  in  a  subsequent  essay. 
Great  caution  is  necessary  in  handling  these  cases,  lest  the 
lisintegrating  bones  give  way  suddenly  to  the  pressure,  or  the 
reparative  process  which  may  he  going  on  be  interrupted, 
Idnch  benefit  to  the  disease  itself,  and  gradual  improvement  in 
Hie  position  of  the  head  and  neck,  may  l>e  effected  by  a  well- 
adjusted  supporting  and  rectifying  apparatus,  as  weU  as  by  the 
recognised  medicinal,  dietetic,  and  hygienic  treatment  of  the  con- 
jtitutional  malady.  We  have  twice  witnessed  death  as  sudden  as 
in  apoplexy,  in  cases  in  which  suitable  support  of  the  head  had 
t)een  neglected,  and  the  patients  had  persisted  in  maintaining 
ihe  erect  position,  having  walked  about  supporting  their  heads 
iwith  the  hands.  The  most  efiScient  apparatus  consists  of  a 
2>added  metal  plate,  secured  by  straps  beneath  the  axilla  and 
l«j*onnd  the  chest  upon  the  shoulder  of  the  side  to  which  the 
ihead  inclines*  From  this  shoulder-pad  an  iron  upright  piece 
leitends  upwards,  by  the  side  of  the  neck,  to  the  parietal  region. 
The  lower  end  of  this  upright  is  attached  to,  and  moves  upon, 
the  shoulder-plate  by  means  of  an  endless  ratchet-screw ;  the 
upper  end  is  connected  with  a  pad  intended  to  be  adjusted  and 
ipreased  against  the  parietal  region.  In  adults  and  very  severe 
eases,  this  apparatus  may  be  attached  to  a  common  spinal 
iupport  for  the  chest  and  pelvis,  for  the  sake  of  greater  fixity 
end  more  powerful  leverage.  Sometimes  an  iron  stem  is  re- 
quired to  extend  upward/  tie  or  both  sides  of  the  head 
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^vith  connecting  straps  to  be  applied  beneath  the  chin  and 
occiput,  so  as  to  receive  the  weight  of  the  head.  Much 
opportunity  for  the  ingenuity  of  the  instrument-maken  is 
afforded  by  these  cases.  In  the  present  day  we  do  not  com- 
monly find  it  necessary  to  employ  the  cumbrous  and  unsightlj 
machines,  consisting  of  an  iron  scaffold  and  gibbet  for  sus- 
pension of  the  head,  to  which  surgeons  resorted  as  lately  as 
the  commencement  of  the  present  century. 

Kfwck'hneey  In-hnee  {Oenu  valgum). 

This  frequent  deformity,  of  which  instances  are  met  with  at 
all  ages,  consists  of  an  inward  yielding  of  the  knee-joint,  in 
consequence  of  weakness  of  the  ligaments  and  muscles  which 
respectively  connect  or  surround  the  articular  extremities  of  the 
femur  and  tibia.  Its  causes  are  identical  with  those  which 
produce  in-ankle  or  flat-foot  (talipes  valgus  spurius),  p.  693. 

Abnormal  states  of  general  nutrition  in  children  and  adoles- 
cents, dependent  upon  insufliciency  or  improper  quality  of  food, 
are  a  common  predisposing  cause  of  this  deformity.  Sometimes 
it  appears  probable  that  the  constitutional  weakness,  or  hudtj 
of  tissue,  has  been  engendered  less  by  unsuitable  supply  or 
quality  of  food  than  by  imperfect  assimilation,  owing  to  defi- 
cient aeration  of  the  blood,  as  in  children  reared  in  confined 
dwellings,  both  in  town  and  country.  In  many  cases,  the 
abnormal  nutrition  proceeds  to  the  length  of  developing  an 
unmistakable  rachitic  condition,  known  by  the  co-existence  of 
the  peculiar  curvatures  of  bones  which  characterise  that  dis- 
ease. Our  observation  of  the  numerous  gradations  of  knock- 
knee  met  with  in  young  children,  varying  in  outward  appearance 
from  the  most  flourishing  health  to  the  most  miserable,  wasted, 
and  dwarfed  extreme  rickets,  has  convinced  us  that  even  in  the 
slighter  forms  of  knock-knee  a  degree  of  impaired  assimilation 
of  food  and  an  abnormal  state  of  blood,  similar  to  that  present 
in  rachitis,  exists.  In  these  slighter  cases  of  knock-knee, 
traces  of  rachitis  will  be  found  in  prominence  and  deformity  of 
the  cartilages  of  the  ribs,  flattening  of  the  sides  of  the  chest, 
and  sinking-in  of  the  sternum.  One  or  more  severe  attacks  of 
bronchitis,  or  broncho-pneumonia,  have  frequently  been  with  jus- 
tice regarded  by  the  friends  as  the  forerunner  of  the  *  weakness 
of  the  limbs.'  In  many  instances  the  earliest  link  in  the  chain 
of  causation  has  been  an  error  in  the  infant's  diet ;  namely,  the 
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ibstitution,  for  an  insufficient  anpply  of  breasb-milk,  of  farinacea 
[ed  in  water ^  with  the  addition  of  little,  if  aoy,  cow's  milk. 
we  may  ascend  a  degree  higher,  and  discover  an 
tary  pathogenetical  influence.  We  hare  several  times 
knock-knee  in  small,  deUcatej  prematurely-lxirn  chil- 
n ;  the  limbs,  as  a  consequence  of  general  weakness,  havinjj 
ielded  to  the  superincumbent  weight  of  the  trunk.  Such  cases 
not  be  confounded  with  the  inverted  flexed  and  con- 
ted  knees  which  occur  in  children  who,  in  consequence  of  pre- 
latnre  birth,  have  suffered  from  asphyxia  neonatorum  {p.  688). 
nock-knee  often  shows  itself  before  the  child  has  attempted  to 
£iralk,  this  act  bein^  occasionally  delayed  by  it  as  much  as  three 
Br  four  years.  Wben  the  deformity  attains  a  certain  grade,  it 
■nay  increase  rapidly  from  the  effects  of  walking,  or  it  may 
■ticrease  so  gradually  as  not  to  excite  the  parent's  anxiety,  until 
pt  length,  about  the  age  of  seven,  ten,  or  twelve  years,  the  child 
is  agpain  '  thrown  off"  the  feet,'  and  becomes  incapa  ble  of  walking 
.without  crutches  or  other  support.  The  deformity  often  takes 
in  tall,  rapidly-growing  lads  from  the  age  of  twelve  to 
tghteen,  who  may  have  exhibited  no  previous  tendency  to  it. 
ndne  exercise,  and  fatigue  in  standing  and  walking,  with  lat^ 
and  the  poisoned  atmosphere  of  ill-ventilated  places  of 
Less  and  dormitories,  appear  in  such  individuals  to  have 
ibuted  to  the  complaint.  Undue  strain  upon  a  sound  limb, 
n  consequence  of  some  other  defect  in  the  opposite  limb  throw- 
increased  exertion  and  weight  upon  it,  may  produce  this 
eformity. 

Treatment  of  knock-hue, — We  have  heard  it  maintained,  that, 
ft  a  role,  children  recover  spontaneously  from  this  affection*  In 
small  proportion  of  cases,  spontaneous  recovery  of  good  power 
f  walking  takes  place ;  but  an  examination  of  such  instances 
shown  us  evident  traces  of  the  affection  in  some  persistent 
hJargement  of  the  internal  condyles,  with  inability  to  take 
walks  on  several  successive  days,  without  weakness  and 
in  on  the  inside  of  the  knee.  Slight  cases  will  recover  under 
bproved  dietetic  and  hygienic  influences,  with  the  aid  of 
nitable  manipulations,  and  the  discontinuance  of  prematurely 
teaching  the  child  to  walk*  Sometimes  we  can,  in  addition,  ad- 
tageously  recommend  the  recumbent  posture  during  certain 
irt  periods  of  the  day,  and  combine  with  this  repose  the 
a  soft  pad  between  the  condyles,  the  limbs  being 
inded,  and  the  ankles  being  gently  drawn  towards  each  other 
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by  means  of  a  soft  bandage,  strap,  or  other  ligature.  In  carrjiii| 
tmt  this  plan,  we  require  to  watch  that  the  knees  be  not  to* 
fully  extended,  Le,  bent  backwards  beyond  the  horizontalJj| 
of  the  couch ;  a  condition  apt  to  ensue  as  another  conseqtiH 
of  undue  liixity  of  articular  ligaments.  In  worse  cases^  iilOl 
persistent  mechameal  means  are  requisite ;  simple  padde 
wooden  splints^  a  short  one  applied  behind  the  knee  to  prerei 
ilexion,  and  a  long  one  reaching  from  the  trochanter  to  tl 
malleolus  extemus,  not  too  tightly  bandaged,  may  snffio 
Modifications  of  such  splints,  constructed  of  metal  or  im 
articulated  at  the  knee,  furnished  with  a  ratchet-screw  to  perm 
adjui^tment  to  the  inward  inclination  of  the  knee,  and  secan 
by  straps  and  buckles,  may  be  found  at  most  instramen 
makers*.  On  the  whole,  even  in  moderately  severe  eases,  k 
especially  in  aggravated  cases,  no  apparatus  is  so  efficient  aa 
well-constructed  iron  to  extend  from  the  pelvis,  on  the  out 
side  of  the  limb,  sometimes  on  both  sides  of  the  limb,  to  tl 
Ixjttom  of  the  shoe,  the  hip  and  ankle  joints  being  left  free,  tl 
knee  f^ed  in  a  somewhat  improved  position ;  which  may  I 
further  rectified  from  time  to  time,  as  the  progress  of  the  Ci 
demands,  by  means  of  the  adjusting  screw  or  straps,  Ti 
surgeon  should  see  that  the  apparatus  is  constructed  with  di 
regard  to  the  anatomico-pathological  and  the  mechanical  wan 
of  the  case.  For  example,  irons,  ti>  be  promptly  effective,  nei 
to  take  suitable  points  of  support  against  the  upper  part 
the  outside  of  the  thigh  and  the  lower  part  of  the  outside  of  ti 
fibula. 

Severe  cases  require  the  knee  to  be  prevented  from  bendii 
when  standing,  during  a  period  varying  from  three  to  fl 
months ;  then  freedom  of  motion  during  a  part  of  each  day  f 
a  similar  though  variable  period ;  and,  lastly,  perfect  freedo 
yet  a  few  months,  before  discontinuance  of  the  supports  T 
total  average  duration  of  treatment  of  bad  eases  in  ad  vane 
childhood  may  occupy  two  years.  Care  should  be  taken 
employ  daily  frictions  and  manipulations,  so  as  to  prevent  t 
knee  becoming  stiff  in  an  extended  position,  We  were  formei 
accustomed,  in  severe  in-knee  of  adolescents,  to  aid  the  meci 
nical  treatment  by  previous  section  of  the  outer  hamstring ;  I 
the  observation  of  the  length  of  time  occupied  in  the  treatoM 
notwithstanding  the  tenotomy,  and  indeed  a  conviction  fore 
upon  us  that  the  operation  did  not  appreciably  shorten  i 
treatment,  has  caused  us  for  many  years  past  to  diacontia 
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^QTse  to  it.     In  adolescents   the  most  severe   eases  will 
>ver  with  the  aid  of  manipulations,  exercises,  and  mechanical 
ppajratus,   without  confinement   to    the    couch ;    but  nutil  a 
fht  limb  is  obtained,  recumbency,  by  removing  the  weight 
lie  trunk,  greatly  accelerates  recovery.     We  are  bound  em- 
Really  to   protest  against  the  operation  of  removal   of  a 
-shaped  piece  of  bone  from  the  upper  part  of  the  tibia, 
rmed  by  M.  Meyer  for  the  cure  of  this  deformity.     It  is  a 
ient  condemnation  of  this  severe  operation  to  remind  the 
gr  that  knock- knee  is  not  dependent  upon  curvature  or 
fonnity  of  the  tibia^  but  upon  a  removable  displacement  of 
relation  of  the  articular  extremities  which  enter  into  the 
lee-joint.     Consequently,  an  operation  of  the  kind  performed 
from  the  joint  is  at  best  a  clumsy  proceeding,  and  not 
>ut  danger.     Division  of  the  external  lateral  ligaments, 
aether  operation  recommended  for  knock-knee,  is  also  un- 

iionally  the  knee-joint  yields  outwardly  instead  of  in- 
ly, constituting  a  deformity  exactly  the  opposite  to  knock* 
We  have  named  this  aflection,  Genuextmraum  curvatum, 
treatment  of  it  should  be  conducted  upon  the  same  prin- 
iples  as  that  of  knock-knee. 

Orthopmdic  Operations  applicalle  to  the  Remaval  of  Ourvaiure 

of  Bones, 

Under  the  section  on  Rachitis  in  this  work  the  value  of  m#- 
nical  treatment  of  curvature  of  the  long  bones  of  the  lower 
mities  will  find  appropriate  mention.  In  very  early  child- 
whilst  the  curved  bones  are  still  in  the  softened  stage, 
^straightening  of  them  with  the  aid  of  splints,  strapped  or 
id  on  the  parts,  may  when  the  treatment  is  conducted 
gentleness  and  patience  be  successfully  accomplished,  or 
'  may  be  substituted  for  splints.  The  bent  rachitic  bones 
if  the  forearm  may  also,  in  the  early  stage  of  the  disorder,  be 
teiightened  by  spHnts  or  with  the  help  of  spring  instruments, 
also  the  long  bones  of  the  lower  extremities  in  adolescents 
effected  with  the  singular  and  pathologically  speaking  little 
Enderstood  disease  variously  denominated  *  mollites  osseum» 
Bteomalacia,  raehitismus  adultorum,'  may  be  easily  straight- 
led  by  mechanical  means. 

It   is   different  when,  in  ordinary  rachitis,  the   bones  have 
leached  the  stage  of  normal  induration  or  ^  eburnation*  '     On 
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such  bones  mechanical  pressure  makes  no  perceptible  impression. 
In  the  adnlt,  therefore,  affected  for  instance  with  tibia  and  fibula 
of  ivory  hardness,  and  bent  to  an  angle  of  76**  or  80**,  the  limbs 
being  shortened  several  inches,  the  act  of  walking  being 
laborious  and  painful,  owing  to  the  consequent  and  undue 
strain  upon  the  ankles  and  knees,  which  become  affected  with 
genu  valgum  and  talipes  valgus  spurius  or  flat-foot,  the  ques- 
tion has  arisen  whether  such  an  individual,  insusceptible  of  help 
from  irons,  shall  be  left  incurably  lame. 

A  case  of  this  nature  was  submitted  for  my  opinion  by  Mr.  L.  StromeTer 
Little.  The  case  was  that  of  a  young  adult  female  otherwise  in  goodhedtk 
and  free  from  deformity  in  the  upper  half  of  the  frame.  It  was  agreed  tint 
relief  might  be  obtainable  from  removal  of  wedges  of  bone  from  the  tibia  and 
Hbula  and  subsequently  placing  them  in  the  straight  position,  and  their  txett- 
ment  after  the  manner  of  accidental  compound  fracture.  The  difficult  in 
deciding  on  the  propriety  of  such  an  operatiop  resulted  from  the  uncertamtj 
whether  bones  thoroughly  'ebumated'  after  rachitis  could,  when  severed 
8urgically,  for  the  cure  of  distortion,  be  confidently  expected  to  reunite  after 
the  manner  of  an  ordinary  compound  fracture  of  healthy  bone.  No  known  facts 
bearing  on  this  point,  such  as  the  history  of  a  fractured  rachitic '  ebumated '  bone 
and  its  reparation,  were  available  to  help  the  decision.  After  reflection  npon  the 
manner  in  which  reparation  is  effected  after  fracture  of  a  healthy  bone,  it  was 
decided  that  reunion  of  the  artificially  divided  ebumated  bones  would  takeplaee. 
The  operations  took  place  at  the  National  Orthopaedic  HospitaL  The  tibia 
and  fibula  of  each  leg  were  severed  and  wedge-shaped  pieces  removed,  the 
periosteum  having  been  scrupulously  respected  as  much  as  possible. 

The  operations  presented  no  unexpected  difficulties.  They  were  arduous, 
owing  to  the  depth  at  which  great  part  of  the  sawing  had  to  be  accomplished, 
and  the  blunting  effect  of  the  hardened  and  enlarged  bones  upon  the  best  tools. 
The  leg  firat  operated  on  did  not  heal  without  the  supervention  of  two  moderate 
abscesses,  and  the  throwing  off"  of  small  necrosed  particles.  The  health  did 
not  suffer.  After  six  months  the  patient  left  the  hospital  with  one  straight 
limb,  the  inversion  of  knee  and  flat-foot  having  been  simultaneously  overcome. 
She  returned  to  the  hospital  after  six  months'  absence  and  requested  to  have  the 
second  limb  operated  on.  The  experience  acquired  by  the  first  operation  was  not 
lost  upon  the  second.  This  time  she  made  a  more  speedy  recovery  and  had  no 
abscess.  A  year  and  a  half  after  the  first  operation  she  walked  with  the  help  of 
a  stick,  haying  two  straight  limbs. 

Mr.  Little  operated  on  an  analogous  case  of  bony  curvature  in  the  upper  extre- 
mity. A  boy  suffered  from  inability  to  pronate  the  fore-arm,  owing  to  the  bones 
having  become  deformed  during  infancy  from  softness  and  irregular  muscular 
contraction.  The  fore-arm  was  constantly  fixed  in  a  state  of  supination,  dia- 
gnosed to  result  from  the  unduly  arched  radius  being  locked  in  its  movements 
by  contact  with  the  ulna.  Section  of  the  radius,  placing  it  in  a  normal  position, 
and  healing  of  the  artificial  compound  '  solution  of  continuity,'  resulted  in  a  few 
weeks  without  any  disturbing  symptom  and  with  the  desired  beneficial  result. 

^  ations,  fairly  indicated  and  eminently  successful, 
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Sfer  an  encouraging  page  to  the  orthopaedic  surgery  of  bones, 

m  other  departments  of  orthopEedjj  it  may  be  hoped  that 

lex^eikfied   attention  to  such  deformities  in  their  early  stages 

ly  render  the  opportunity  of  important  surgical  interference 

L  frequent  than  we  have  witnessed* 


Anchylosis  of  the  Knee  ami  other  Artieulaiwns* 

The  auccessfal  labours  of  orthopaedic  practitioners  have  con- 
bated  to  improve  the  knowledge  of  the  real  condition  of  joints 
fT  the  cessation  of  various  forms  and  degrees  of  inflammation 
degeneration.  The  erroneous  notion,  that  long-continued 
of  a  joint  alone  sufficed  to  induce  such  alterations  in  its 
surfaces  as  to  lead  to  bony  union,  and  the  remarkable 
ty  and  immobility  which  result  from  the  agglutinated 
'contracted  extra-articular  stnictures^fascia?,  muscles,  and 
ents — especially  when  dense,  fibrous,  deeply-extending 
icea  co-exist,  favoured  the  supposition  of  the  common 
ice  of  true  bony,  irremediable  anchylosis*  We  know 
abeolute  bony  union  of  articular  surfaces  is  a  comparative 
ty,  even  in  pathological  cabinets. 
For  practical  purposes  we  may  divide  the  conditions  in  which 
inta  contracted  from  disease  are  presented  to  the  surgeon,  with 
▼iew  to  the  restoration  of  fonn  and  motion,  into  three  classes. 
Those  in  which  the  resistance  to  motion  is  furnished  solely 
mainly  by  the  extra-articular  tissues,  2nd,  Those  in  which, 
addition,  more  or  less  considerable  changes  within  the 
iculation  have  occurred,  viz.  transformation  of  the  synoviaJ 
vascular  adhesions,  fibrous  adhesions,  erosion  of  carti- 
ir  of  bone,  mineral  or  bony  deposits.  3rd.  Absolute  osseous 
losis. 
first  class  of  cases  is  common.  We  have  met  with 
nmerous  instances  of  knee  and  elbow-joint  contraction,  in- 
loed  respectively  by  severe,  deeply-extending  bums,  by 
llegmonous  erysipelas,  by  '  sw^elled  leg,'  in  which  the  history 
the  case,  the  state  of  obvious  contraction  and  adhesion  of 
J  extra-articular  tissues,  together  with  the  absence  of  dis- 
ment  or  deformity  of  the  articular  extremities  of  the 
left  no  doubt  in  our  minds  that  the  articular  surfaces, 
itwithstanding  the  paucity  of  motion,  or  its  entire  absence, 
free  from  organic  change.     In  these  cases,  restoration  of 
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form,  and  often  an  almost  complete  reooverj  of  spontaneous, 
i.e.  voluntary,  movement,  may  be  effected  without  difScoltj. 

The  second  class  of  cases  includes  some  which  have  had  a 
similar  origin  to  those  of  the  first  category,  bat  in  which  the 
injury  or  inflammation  has  extended  to  the  interior  of  the 
joint,  or  at  least  has  involved  the  capsular  ligament.    In  these    li 
cases,  deep,  retracted,  indented  cicatrices,  and  bands  of  in- 
durated adventitious  tissue,  penetrating,  it  may  be  pr«^amed, 
into  the  hollows  and  sinuosities  of  the  ends  of  the  bones,  even 
if  all  happen  to  be  exterior  to  the  articulation,  tell  of  exposure 
of  the  synovial  membrane  so  near  to  the  disease,  that  it  is 
improbable  that  it  will  have  escaped.   These  cases  admit  of  rec- 
tification of  position,  aiid  commonly  some  degree  of  voluntary 
motion  follows,  but  not  always  until  months  or  years  after 
active  orthopaedic  treatment  has  been  discontinued.     The  bulk 
of  the  second  class  consists  of  cases  resulting  from  stramons 
synovitis  (9)  and  diseases  of  the  articular  extremities,  rheu- 
matic and  gouty  contractions,  and  distortions  fit>m  accidental 
violence. 

The  strumous  distortions  of  the  knee  usually  present  con- 
siderable mobility  within  a  limited  range,  with  much  deformity 
and  prominence  of  the  internal  condyle  from  subluxation  and 
frt>m  wasting  of  the  member  above  and  below  the  articulation. 
They  are  usually  straightened  without  difficulty,  although 
much  prominence  of  the  condyles  and  subluxation  will  remain. 
Partial  mobility  is  usually  recovered. 

The  rheumatic  cases  which  apply  for  orthopsedic  relief  are 
principally  of  two  kinds,  those  in  which  '  chronic  rheumatic 
arthritis  '  subsists,  and  those  rarer  instances  of  acute  articular 
inflammation  excited  by  exposure  to  cold  during  gonorrhoea, 
childbed,  or  an  early  stage  of  lactation.  In  the  first  kind, 
during  the  comparatively  early  stage,  much  intraarticular  fluid 
secretion  and  free  mobility  within  a  certain  range  remain.  At 
a  later  stage,  in  proportion  to  the  development  of  gelatinous 
and  vascular  adhesions  and  mineral  deposit,  the  movement 
becomes  more  limited.  Before  and  subsequently  to  the  ap- 
pearance of  Bonnet's  work,  Therapeutique  des  Maladies  At- 
ticulairesy  we  have  been  accustomed  to  attempt,  by  gentle 
manipulations  and  gentle  but  firm  employment  of  mechanical 
contrivances,  to  restore  these  limbs  to  greater  usefulness  as 
regards  movement  and  symmetry.  We  have  succeeded  in 
the  latter,  but  not  the  former  desideratum.     In  fiict, 
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might  be  inferred  from  correct  pathological  knowledge,  the 
'  ^benefit  of  orthopasdic  treatment  ia  in  the  inverse  proportion 
*o  the  anatomical  degeneration  which  the  rheumatic  joint  has 
undergone. 

In  the  second  kind  of  rheumatic  cases  of  partial  anchylosis, 
tho«e  which  have  commenced  with  very  acute  affection  of  one 

I  joint,  most  often  the  knee,  the  loss  of  motion  occurs  rapidly, 
and  is  frequently  complete.     It  seems,  in  these  cases,  that  an 
mcuie  destruction  of  the  synovial  surface,  with  rapid  exudation 
of  mortar4ike  plastic  material,  takes  place,  causing  firm  agglu- 
tination of  the  ends  of  the  bones. 
Tact   in   the   examination  wiH  usually  show  tlmt   absolute 
immobility  of  the  knee,  from  whatever  cause  the  anchylosis  has 
proceeded,  does   not   exist.     The  surgeon  can  with  certainty 
determine  that  the  joint  is  movable  if  an  energetic  eflFort  to 
or  straighten  the  limb  produces  a  sharj>  pain  through  it, 
may  deduce  some  favourable  conclusions  as  to  the  state  of 
^  joint  if  we  find  the  patella  movable.     This  bone  may  some- 
be  moved  upon  its  perpendicular  axis  when  no  motion  ia 
*ived  upon    the    horizontal  one,  and  when  no  flexion  or 
extension  of  the  knee  can  be  effected  by  ordinary'  handling  of 
the  joint. 

We  make  no  other  mention  of  stiffness  of  joints  from 
common  articular  rheumatism,  acute  and  clironic,  than  t4i 
observe,  that  as  this  affection  usually  leaves  the  synovial  mem- 
^  brane  intact,  no  deformity,  as  a  rule,  remains,  the  exception 
H  being  in  the  ankle ;  here  the  weight  of  the  body  cornea  more 
H  mischievously  into  play  than  elsewhere,  and  sometimes  gives 
V  iiae  to  a  rheumatic  in-ankle  or  flat-foot, 

f  Many  rheumatic  contractions,  those  which  are  the  least 
amenable  to  treatment,  belong  to  the  peculiar  form  of  the 
disease  denominated  *  chronic  rheumatic  arthritis  *  by  Adams  of 
Dublin,  the  *  rheumatoid  arthritis '  of  GaiTod, 

Afl  a  role,  in  reference  to  orthopedic  treatment,  a  correct 
'  judgment  of  the  condition  of  a  joint  contracted  from  disease 
may  be  formed  from  the  history  and  the  external  appearance, 
j  aided  by  careftd  manual  examination.  In  the  hip,  the  diagnosis 
18  sometimes  more  difficult,  because  the  history  commnnicat^l 
may  be  fallacious  in  consequence  of  the  greater  liability  to 
errors  in  diagnosis  during  the  first  stage  of  disorder  in  and 
around  this  articulation.  Thus  we  have  seen  hip-contractions 
in  which  the  primary  hip-affection  had  been  originally  sciatica. 
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muscular  and  fascial  rheumatism  of  the  bulk  of  muscles  of  ibe 
hip  and  loin,  or  one  of  the  forms  of  rheumatism  of  the  joint 
itself,  or  *  morbus  coxce,'  or  the  result  of  accident.     To  these 
causes  of  hip-contraction,  which  are  not  always  diagnosed,  we 
may  add  the  peculiarly  grave  intra^  and  extra-articular  exu- 
dation which   occasionaUy  occurs  at  the  close  of  malignant 
scarlatina,  and  the  less  serious  persistent  drawing  up  of  the 
thighs  which  occurs   (without  pyaemia)  during  a  tedious  con- 
finement to  bed  from  fevers   and  phlegmasise,  especially  in 
persons  whose   growth  is  not   complete.     We  have  also  met 
with  severe  rigid  hip-contraction,  with  pain  and  wasting,  which 
had   commenced  during   pregnancy  from  uterine   influences; 
also  after  childbirth  from  puerperal  disturbance ;  and  in  un- 
impregnated,  as  well  as  in  unmarried  women,  even  from  great 
fsBcal  accumulation  in  the  intestines.     Whilst  reminding  the 
surgeon  of  the  various  causes  of  persistent  hip-contraction,  we 
may  complete  the  list  by  adding  congenital  contractions  and 
luxations,  paralytic  and  spasmodic  contractures,  some  of  these 
being  hysterical,  and  some  very  grave  affections,  proceeding 
from  disease  of  the  brain  or  spinal  cord,  sometimes  co-existing 
with  angular  spinal  curvature.     We  have  not  enumerated  these 
numerous  causes  of  hip-contraction,  as  if  they  were  so  many 
pitfalls  to  the  surgeon ;  but  in  order  that,  knowing  what  may 
have  produced  a  given  contraction,  the  young  surgeon  may  be 
forearmed  for  diagnosis  and  successful  treatment. 

Treatment  of  partial  and  complete  anchylosis, — The  •  several 
forms  of  contracted  joints  of  the  extremities  above  enumerated 
admit  of  three  modes  of  treatment :  1st.  Mechanical  extension, 
including  manipulations  and  shampooing.  2nd.  Tenotomy,  suc- 
ceeded by  gentle,  gradual  mechanical  extension.  3rd.  Violent 
extension  under  the  ansesthetic  influence  of  chloroform,  some- 
times preceded  by  tenotomy. 

The  majority  of  joints  affected  with  incomplete  anchylosis, 
even  the  knee,  elbow,  or  hip,  still  more  the  smaller  articula- 
tions, and  even  after  three  or  four  years'  duration  of  the 
loontraction,  admit  of  as  full  and  prompt  restoration  by  gradual, 
gentle  employment  of  mechanical  extension  as  by  either  of  the 
remaining  modes  of  treatment  above  indicated,  with  the  ad- 
vantage of  the  treatment  being  conducted  without  pain,  sufier- 
ing  of  any  kind,  or  confinement  to  the  house.  In  severe  knee 
cases  of  many  years'  duration,  subcutaneous  division  of  the 
hamstring  muscles  may  advantageously  precede  the  mechanical 


TREATMENT   OF  ANCHYLOSIS. 


717 


lex 


breatmeiit^  the  surgeon  bearing  in  mind  that  here,  as  in  other 
distortions,  snccess  depends  more  npon  the  manner  in  which  the 
meclianical  treatment  is  conducted  than  upon  operative  inter- 
ference.  In  a  small  proportion  of  cases,  those  in  which  ap- 
rent  total  immobility  exists,  or  in  which  it  is  obvious  that 
calcareous  deposit  has  taken  place,  violent  extension, 
the  aid  of  chloroform  or  ether,  may  be  employed.  We 
a  few  detailed  observations  on  the  mode  of  conducting 
of  these  processes. 

inical  extension  of  partially  anehtflosed  joinh.—ljong'  ex- 
lence  in  the  use  of  mechanical  apparatus  shows  how  little 
apparent  power  is  required  to  overcome  the  most  rigid 
straetares  of  joints.  The  first  condition  of  success  is  the 
jrrect  adaptation  of  the  appropriates  apparatus  to  the  size  and 
tural  movements  of  the  part.  It  is  of  much  importance 
that,  when  practicable,  the  apparatus  should  only  limit 
movement  of  the  affected  joint  towards  the  contracted  side, 
it  should  not  immovably  fix  the  part  in  every  direction,  but 
>uld  leave  some  *play '  to  the  limb  in  the  direction  which  it 
t  wished  the  part  should  take.  No  curable  anchylosis,  free  from 
ay  union,  can  resist  gradual,  gentle  pressure ;  we  only  resorts 
tenotomy,  in  addition  to  mechanical  extension,  for  the 
of  saving  time.  A  little  consideration  will  explain 
apparently  slight  continued  pressure  can  effect  so  great  a 
It  as  the  straightening  of  a  knee  contracted  for  twenty 
from  former  articular  disease  or  injury.  The  uninitiated 
5n  is  accustomed  to  regard  such  a  joint  as  '  nearly  anchy- 
loeed ; '  perhaps  he  does  not  reflect  that,  if  bony  onion  have  not 
taken  place,  the  opposing  structures  are  *  soft  parts,'  i.e.  short- 
ened muscles,  ligaments,  fascia?,  cutaneous  textures,  and  ciea- 
trioes,  all  liable  to  yield  to  steady  pressure.  It  is  probable 
that  as  soon  as  this  gentle  pressure  is  applied,  the  contracted 
moflcles,  shortened  merely  from  position  and  repose,  not  heinq 
9paamodically  affected^  resist  elongation,  but  they  speedily  tire, 
and  give  up  the  unequal  struggle ;  tlie  non-muscular  parts, 
however  dense  they  may  be,  probably  undergo  sume  change  of 
Taacularity,  some  interstitial  change  in  their  nutrition  ns  a 
eonsequence  of  the  gentle  violen(^e  they  undergo,  through  which 
tlieir  mechanical  power  of  resistance  is  diminished.  An  in- 
creajse  of  temperature  and  of  bulk  of  the  part  undergoing 
mechanical  extension  is  usually  perceived,  which  we  believe  to 
due  to  increased  flow  of  blood  consequent  upon  the  stimulus 
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of  the  state  of  tension  in  -which  the  resisting  tissnes  ajre  mam- 
tained.  This  augmented  flow  of  blood  is  unaccompanied  by 
inflammation  or  even  by  pain  when  the  part  is  at  rest.  SocK 
appears  to  be  the  process  in  the  structures  on  the  contracted 
side  of  the  member.  The  treatment  probably  receives  aid 
from  the  muscles  on  the  uncontracted  side.  The  direction  of 
the  distortion  was  originally  determined  by  the  stronger  set  of 
muscles,  or  by  those  most  advantageously  situated,  having 
overpowered  the  weaker  set.  When  the  contracted  musdea 
yield  in  their  turn  to  the  mechanical  instrument,  the  musdee 
situated  on  the  uncontracted  side  tend  to  recover  their  lost 
sphere  of  action,  and  assist  replacement. 

The  knee-joint,  being  a  simple  hinge,  while  the  thigh  and 
leg  each  offers  a  great  length  of  leverage,  is  advantageondy 
formed  for  successful  orthopsedic  treatment  by  mechanical  ex- 
tension ;  and  consequently  we  meet  with  no  partially  anchy- 
losed  knee  which  cannot  be  straightened  and  rendered  fit  fcnrnfle 
without  the  aid  of  tenotomy  or  chloroform  in  a  period  TBiying 
from  one  to  three  months. 

The  anatomical  relations  of  the  hip-joint  render  it  lesB 
favourable  for  orthopaedic  treatment  than  any  of  the  gingly- 
moid  articulations.  At  the  hip,  the  shortness  of  the  lever 
afforded  by  the  small  depth  of  the  pelvis,  and  the  difficulty  of 
fixing  the  pelvis,  explains  why,  when  power  is  applied  to  the 
thigh  with  the  view  of  extending  the  abnormally  flexed  or  con- 
tracted hip,  the  lower  part  of  the  vertebral  column,  back,  and 
loins,  yield  anteriorly,  causing  an  extreme  hollow  in  the  loins 
(lordosis).  In  fact  a  small  part  only  of  the  power  employed  is 
effective  on  the  contracted  hip-joint,  the  greater  part  being  ex- 
pended in  dragging  forwards  the  lowest  dorsal  and  the  lumbar 
vertebrcB.  We  may  mention,  in  iUustration  of  the  comparative 
difQculty  of  straightening  the  hip,  that  in  an  instance  of 
uniform  fibrous  and  vascular  membranous  adhesion  of  the  head 
of  the  femur  within  the  acetabulum  after  death,  the  partially 
anchylosed  pelvis  and  thigh  having  been  removed  fix>m  the 
body,  we  were  unable  to  extend  the  hip  by  any  power  we  could 
exert  with  our  hands,  imtil  the  capsular  ligament  and  some  of 
the  adhesions  within  the  acetabulum  had  been  severed  with  the 
knife.  The  same  kind  of  adhesions  in  a  knee  would  have 
yielded  to  the  power  fruitlessly  employed  at  the  hip. 

Great  ingenuity  has  been  displayed  in  the  manufacture  of 
the  apparatus.     OccasionaUy  considerable  demands  upon  the 
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ikill  of  ihe  mechanist  are  required.  The  contiuued  attention 
rf  orthopeedie  practitioners  who,  during  the  last  five-and-twenty 
ipettrs,  have  trodden  io  the  footsteps  of  Scarpa  and  Slroraeyer, 
kninging  pathological  and  anatomical  knowledge,  with  expe- 
moce,  to  the  aid  of  the  instruinent-maker,  has  revolutionised, 
mpUBed,  and  thns  far  perfected  orthopaedic  apparatus.  As 
general  rule,  elaborate  instruments  should  be  avoided.  They 
often  strictly  articles  of  luxury,  not  obtainable  for  the 
treatment  of  the  majority  of  cases  that  present  themselves  in 
printe»  and  especially  in  public,  practice.  We  may  a^rm  that 
when  fwihin^  can  be  effected  for  the  relief  of  a  deformity 
urithout  a  complicated  instnimentj  very  little  can  be  effected 
with  its  assistance.  Yet  in  nnmerous  instances,  as  in  con- 
genital club-foot  of  adolescents,  in  considerable  knee-contrac- 
tious^  and  subluxation,  the  necessity  of  well  fixing  one  part 
whilst  another  is  acted  upon,  or  the  complicated  character  of 
tlie  deformity  itself,  entails  corresponding  need  of  an  elaborate 
pontrivance. 

Different  mechanical  forces  are  employed— the  lever,  the 
!W,  and  the  springs  j  the  last  two  often  resolvable  into  the 
'€Tj  screws  and  springs  being  employed  to  modify  the  action 
the  lever.  The  discussion  of  the  relative  advantage  of  the 
ifferent  modes  of  applying  these  forces  would  lead  us  away 
m  our  immediate  object. 

It  should  be  borne  in  mind  during  the  employment  of  these 
in  orthopaedic  apparatus,  and  especially  in  the  use  of  the 
',  that  it  is  available  less  as  a  means  of  abruptly  forcing 
te  deformed  parte  into  their  natural  position  than  as  an  adjnst- 
oontrivance.  In  any  case  in  which  the  screw  is  forcibly 
nployed,  unless  for  a  very  brief  period,  excoriation,  sloughingr, 
r  intolerable  pain,  will  inevitably  result*  In  some  jmtient 
idividuals,  vesication,  and  even  superficial  sloughs,  may  be 
Ad  need  over  projecting  bones  without  complaint  of  pain — an 
trgent  reason  for  anxious  examination  of  a  part  subjected  to 
especially  by  the  inexperienced  orthopsedist*  Large 
loughs  are  more  than  inexcusable. 
Every  apparatus  should  be  padded,  so  as  to  avoid  pressure 
n  prominent  points  of  the  bone,  and  adapted  to  each  indi- 
case*  The  orthopaedic  apparatus,  like  that  for  a  frac- 
red  limb,  should  compress  the  part  in  its  circumference  as 
tie  as  possible,  and  never  tightly  encircle  it*  It  should  act 
ually,  in  proportion  m  ihe  deformity  itself  changes  U»  form^ 
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We  have  endeavoured  in  our  previous  remarks  to  show,  that  if 
a  contracted  member,^  a  knee  for  example,  iB  evenly  secured 
in  a  suitable  apparatus,  accurately  adapted  to  the  degree  of 
bending  of  the  joint,  the  processes  which  ensue  in  the  joint 
when  a  moderate  tension  is  imparted  soon  fSftvour  the  moving 
of  the  joint  in  the  direction  contrary  to  that  which  it  may  hare 
long  maintained.  A  contracted  knee  resting  upon  its  posterior 
aspect  in  an  apparatus,  tends  by  its  own  weight  to  regain  a 
straighter  position. 

At  the  outset,  the  surgeon  should  be  content  simply  to  applj 
the  instrument  to  the  deformity,  and  not  to  apply  the  defonnitj 
to  the  instrument,   as  is  too  often  attempted  by  novices  in 
orthopeodic  practice.     In  this  gentle  manner  of  proceeding,  the 
first  difficulty  in  the  treatment  of  every  case  of  deformitj  is 
overcome, — the  patient  suffers  nothing  from  the  attempt  to 
straighten  the  part ;  the  simple  inconvenience  of  wearing  an 
apparatus,  the  irksomeness  attendant  upon  necessary  confine- 
ment of  the  affected  part  in  an  unfamiliar  instrument,  is  his 
only  trouble,  and  one  which  is  speedily,  in  a  day  or  two,  over- 
come.     Having  once   applied   a  well-fitting    instrument,  the 
screws  or  straps  by  which  it  is  adjusted  to  the  now  improving 
member  require  to  be  advanced  or  tightened  as  opportonitj 
offers.     An  impatient  advance  of  the  pressure  will,  by  pro- 
duction of  pain,  and  necessity  for  relaxation  of  the  instrument, 
occasion  loss  of  time.     The  principle  of  action  in  the  progress 
of  mechanical  treatment  should  be  that  of  never  advancing  too 
rapidly,  so   as  to  risk  the  necessity  of  receding.     By  gentle 
means,  and  uniform  steady  advance,  the  patient's  confidence,  so 
essential  to  prompt  recovery,  remains  undiminished.     By  sub- 
jecting the  member  to  no  greater  pressure  than  can  be  easily 
borne,  no  temptation  to  loosening  the  apparatus  is  afforded  to 
the  timid,  and  no  risk  is  incurred  of  occasioning  excoriation  or 
inflammation  in  individuals  possessing  greater  endurance,  or  in 
young  children,  whose  cries  may  be  attributed  to  other  causes. 
In  this  manner,  in  suitable  cases,  the  opposition  offered  to  re- 
storation by  fasciae,   tendons,  ligaments,  and  ill  direction  of 
articular  surfaces,  apparently  irresistible,  may,  with  the  further 
aid  of  manipulations,  be  removed. 


•  The  greater  niiiiiber  of  contracted  joints,  when  not  affected  with  bony 
anchylosis,  if  left  to  themselves,  may  be  reg*arded  as  contracting  joints ;  for  tJie 
contracting  process  is  ever  progressing  until  it  attains  the  maximttin^ 
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In  the  choice  of  mechanical  apparatus  the  surgeon  should 
be  guided  bj  tliat  principle  which  actuat^'S  him  in  the 
tian  of  therapeutic  agenta  in    any  internal  or  external 
ease,  viz.  the  use  of  that  means  the  action  of  which  be  best 
itanda,  or  in  the   use   of  which  he   has  had  most  ex- 
ace,     A  common  splint,  properly  applied,  will  effect  more 
lefit  than  an  instrument  of  greater  pretension  indifferently 

jed- 

From  all  these  considerations,  it  is  apparent  that  much  harm 

11  result,  in  the  great  majority  of  deformities,  from  the  habit 

times  pursued  of  keeping  a  deformed  part  many  weeks  in 

ssion  in  an  apparatus  without  the  removal  so  necessary  for 

purposes  of  cleanliness,  manipulations,  and  readjustment. 

nong  the  evil  consequences  of  too  long  retention  of  instru- 

its,  often  combined  with  unsuspected  excessive  pressure,  the 

athor  has  witnessed  the  production  of  an  opposite  kind  of  de- 

lity,  as  the  conversion  of  varus  into  vidgus,  and  a  degree  of 

ity  of  the  part,  which  has  required  weeks  of  painful  manipu- 

ims  and  stretchings,  before  the  natural  movements  have  been 

ible — sometimes,  indeed,  restoration  of  motion  of  anarticu- 

ion  has  been  rendered  impossible. 

The  slighter  the  deformity,  the  more  necessary  is  frequent 
:)val  of  the  apparatus,  because  by  removal  and  appropriate 
ipulations  we  insure  retention  of  mobility.  In  severe  cases, 
which  we  expect  only  to  effect  etraightening,  and  do  not 
liicipate  restoration  of  mobility,  frequent  removal  of  the 
itus  is  unnecessary ;  for  too  frequent  removal  may  be  hurt- 
by  allowing  the  recently  elongated  tissues  to  recontract 
ig  the  time  the  apparatus  is  removed  from  the  part. 
JHvision  of  the  hamstnng  tnmdes. — We  have  shown  that  in  a 
ited  number  of  knee-contractures  from  disease  and  a^^cident, 
aection  of  the  hamstring  muscles  may  be  required  as  a  prelimi- 
liarjr  to  gradual  mechanical  extension,  or  to  abrupt  violent  ex- 
^toiflion  under  chloroform.  In  all  oases  after  tenotomy,  eiten- 
whether  gradual  or  abrupt,  should  be  delayed  until  the 
of  the  punctures  in  the  integuments.  In  the  knee  this 
is  seldom  complete  until  four  or  five  days  after  the 
ition.  The  following  rules  may  be  given  for  severing  the 
ig  tendons :  Place  the  patient  in  the  prone  position,  and 
aasistant  make  firm  extension  upon  the  joint,  or  desire 
putient  to  endeavour  to  bend  the  knee,  by  either  of  which 
the  tendons  will  be  rendered  prominent.     In  general 
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follow  tlie  directions  laid  down  for  the  diyision  of  the  tendo 
Achillis  (p.  676).     In  severing  the  tendon  of  the  biceps  femoris, 
insert  the  tenotome  in  the  adult  an  inch  above  the  apparent 
point  of  contact  of  the  tendon  with  the  fibula,  remembering  the 
proximity  of  the  external  popliteal  nerve,  and  keepmg,  therefore, 
the  tenotome  close  to  the  tendon.     The  semi-tendinosus  being 
very  superficial   is   readily  severed  by  a  puncture,  where  it 
springs  up  most  prominently ;    the   semi-membranosus  being 
more  bulky  and  fleshy,  as  well  as  more  deeply  seated,  reqnires 
a  larger  sweep  of  the  end  of  the  tenotome.     It  is  scaroelj 
necessary  to  recommend  caution  as  to  the  important  nervons, 
arterial,  and  venous  structures  of  the  popliteal  region.    After 
section  of  the  inner  hamstrings,  the  pressure  of  the  assistant's 
hands  upon  the  limb  being  continued,  bands  of  fascia  and  nenres 
make  themselves  prominently  felt  in  the  ham.     Troublesome 
numbness  in  the  calf,  and  unusual  pain  during  extension,  has 
followed  the  unnecessary  division  of  these  structures.    It  is 
desirable  to  apply  promptly  a  pledget  of  lint  and  suitable 
pressure  by  a  bandage  over  the  punctures,  to  prevent  oozing  of 
blood  into  the  areolar  tissue  of  the  ham,  which  affords  an  incon- 
venient nidus  for  suppuration.     By  adopting  this  immediate 
covering  and  pressure  over  the  puncture,  we  have  never  wit- 
nessed delay  in  healing  beyond  four  or  five  days,  in  ordinary 
moderate  temperature.     Very  cold  weather  may  cause  tenotomy 
punctures  in  limbs  of  weak  circulation  to  appear,  at  the  end  of 
several  days,  as  if  they  had  been  effected  an  hour  previously,  no 
attempt  at  adhesion  being  made.     It  is  therefore  proper  in  cold 
weather  to  envelop  the  limb  in  flannel,  and  assist  the  repara- 
tive powers  of  the  patieut  by  generous  diet. 

Forcible  svhcutaneous  separation  of  ike  tibia  and  femur  in  true 
bony  anchylosis  of  the  knee-joint.  —  This  operation,  originally 
proposed  and  carried  out  successfully  by  Langenbeck  and  Gross 
of  Philadelphia,  has  been  performed  in  this  country  with  some 
modifications  by  Mr.  Little  at  the  London  HospitaL  The  opera- 
tion consists  in  making  a  small  incision  in  the  integuments  and 
fibrous  tissues  at  the  side  of  the  articulation,  parallel  to  the 
plane  of  the  natural  articulating  surface  of  the  tibia.  The  length 
of  this  incision  should  correspond  with  the  width  of  a  narrow 
sharp-cutting,  well-tempered  ordinary  chisel,  say  two  to  three 
lines  in  width,  which  being  driven  in  different  directioni 
between  the  ends  of  the  femur  and  tibia,  united  by  osseoiis 
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iterial,  so  effectually  weakens  the  connection  between  the 
^0t  gur&ces,  that  straightvcning  and  bendiog  of  the  limb 
1,  with  the  exercise  of '  gentle  violence  *  with  the  bands,  be 
readily  effected.  When  the  surgeon  reinembera  that  the  joint 
hms  been  destroyed  by  the  diseased  process  which  produced  the 
bany  anchylosis,  he  will  not  be  surprised  to  learn  that  this  sur- 
jcal  subcutaneous  chiselling  asunder  of  bones  is  not  followed 
any  of  the  serious  consequences  known  to  follow  wounds  of 
» joint,  and  that  with  or  without  simultaneous  section  of  knee 
Ions,  as  may  appear  requisite,  the  limb  may  be  placed  in  the 
curative  position.  It  may  seem  superfluous  to  remark 
it  the  operation  is  perfectly  safe  in  the  hands  of  the  surgeon 
avoids  injury  of  the  important  nerves  and  vessels  about  the 
^tion.  It  cannot  fail  to  become  a  standard  operation  for 
of  knees  affected  with  bony  anchylosis  in  a  bent  position, 
IB  in  every  respect  infinitely  preferable  to  the  operation  of 
i  resection  when  it  has  been  performed  for  mere  imchylosis. 


l}im8iGn  of  mtiscles  in  the  vicinity  of  ttm  Aip-Jami,— Though  in 
ip-ix»ntractures  the  majority  of  the  muscles  proceeding  from 
\  pelvis  on  the  flexed  side  of  the  part  are  contracted,  expe- 
aoe  teaches  that  few  require  operative  interference.  We  have 
ay  times  severed  the  origins  of  the  adductor  longus,  adductor 
»,  and  pectineus,  the  tensor  vaginie  femoris,  and  the  supe- 
forigin  of  the  rectus  femoris.  But  of  late  years  we  have 
Bmmonly  restricted  the  operation  to  the  tendon  of  the  adductor 
for  the  relief  of  tense  abnormal  approximation  of  the 
jhBf  in  cases  of  general  spastic  rigidity  of  the  lower  ex- 
tremities. The  adductor  longus,  from  its  position,  exerts  a 
relatively  greater  influence  in  morbidly  adducting  the  thighs 
ifaaa  other  muscles.  Its  division  is  a  satisfactory  starting 
point  for  subsequent  benefit  from  manipulation  and  use.  It  is 
according  to  the  general  principles  of  tenotomy,  and 
B8  no  particular  description. 
Section  of  the  tensor  vaginsEj  femoris  and  rectus  is  suggested 
certain  cases  of  paralytic  contracture  of  the  hip,  in  which 
ly  of  the  adductors  of  the  thigh  exists,  a  state  of  things 
ite  to  the  last-mentioned  kind  of  case.  Here  the  thigh  is 
from  its  fellow,  the  trnnk  tending  to  fall  to  the  ground, 
it  were,  between  the  thighs.  Where  contraction  of  these 
tmscles  exists,  the  paralysis  of  the  adductors  and  other  muscles 
*  thie  liip  (paose  and  glutei)  is  usually  so  con8idei:able,  that  little 
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radical  good  results  from  the  operation.  It  should,  iherefon^ 
as  a  rule,  be  superseded  by  manipulations,  Mctions,  and 
mechanical  appliances. 

Division  of  the  flexor   tendons  of  the  fingers  emd  ioe«.— The 
phalanges,  when  contracted  from  articular  complaints,  require 
treatment  similar  to  that  of  the  larger  articulations.  Commonlj 
it  is  the  flexor  tendon  which  is  implicated.     Enough  has  been 
stated  concerning  the  large  ginglymoid  articulations  to  render 
many  details  of  treatment  of  these  small  articulations  unnecee- 
sary.     In  operating  on  the  fingers,  we  have  to  consider  before- 
hand whether  the  articular  disease  has  left  the  joint  in  a  oon- 
dition  to  resume  its  function  as  to  movement ;  for  if  we  maj  not 
expect  to  recover  mobility,  a  straightened  finger  is  not  prefi^k 
to  one  partly  bent.    We  require  also  to  calculate  the  chance  of 
the  tendon  when  operated  on  in  the  course  of  the  theca  becom- 
ing agglutinated  to  the  theca,  and  the  finger  subsequentlj  on 
that  account  not  regaining  movement.     In  the  foot,  the  most . 
frequent  affections  of  the  toes  for  which  sui^^ns  are  consolted 
are   those  resulting   from  improper  shoes  worn  during  the 
growing  period  of  the  foot — in  childhood  and  adolescence.    The 
great  toe  is  often  thrust  inwardly,  and  overlaps  the  next  toe,  the 
metatarso-phalangeal  articulation  being  inflamed  and  ultimate^ 
deteriorated  as  to  the  normal  condition  of  the  articular  surfiee, 
with  consequent  impairment  of  mobility  and  very  troublesome 
lameness.     The  joint  is   inclined  to   stiffen  in  the  extended 
position  after  subsidence  of  the  irritation  or  inflammation,  iiie 
individual  being  prevented  standing  tip-toe,  or  ascending  a  hill 
without  pain  or  inconvenience.     This  condition  of  things  may, 
before  and  about  puberty,  be  remedied  by  rest  and  suitable 
topical  applications,  followed  by  manipulations ;  the  interposi- 
tion of  a  partition  between  the  toes,  so  as  to  keep  the  great  toe 
in  a  proper  line  with  the  margin  of  the  foot;  and  the  temporary 
use  of  a  suitably  wide  shoe.     In  long-standing  cases,  in  which 
the  extensor  tendon  of  the  great  toe  becomes  rigidly  contracted 
and  structurally  shortened,  and  has  become  dragged  outwardly 
away   from  its   normal  situation   above  and  parallel  to  the 
metatarso-phalangeal  articulation,  the  section  of  this  tendon 
may  afford  relief. 

Another  common  troublesome  defect  in  the  toes,  similarly 
produced,  though  sometimes  hereditary,  is  fixed  flexion  of  the 
second  toe.    In  children  und^r  the  age  of  ten  or  twelve  years, 
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Biia  defect  can  usually  be  remedied  bj  light  gentle  bandaging 
(act  tight)  of  the  part,  upon  a  padded  whalebone  splint,  night 
mnd  dajj  for  a  few  weeks.  In  older  aubjects,  and  in  peculiarly 
rigid  cases,  section  of  the  flexor  tendon,  opposite  the  first 
piialanx,  followed  by  bandaging  on  the  splint,  is  a  prompt  and 

E  means  of  cure, 
little  toe  is  often  extended  upon  the  metatarsus,  or  thrust 
!y  and  inwardly  and   sufficiently  prominent  to  become 
itinuaUy  a  source  of  pain  and  irritation  from  the  shoe.   This 
^  ifl  often  a  congenital  affection.     Division  of  the  extensor 
Ion  and  bandaging  affords  relief. 
I  The  toes,  and  particularly  the  great  toe,  are  often  contracted 
B8  of  varus,  congenital  and  acquired.     These  contractions 
relieved  by  the  means  taken  to  cure  the  talipes,  and  some- 
aes   by   gradually   improving    their   position   with   suitable 
baadages. 


\Foreihle  e^iemwju^JJndeY  the  head  of  maniptdaiions  and 
lings,  the  value  of  gentle  employment  of  pressure  and 
ovements  with  the  hands  (passive  exercise),  both  as  a  means 
curing  slight  deformities,  and  as  an  important  a\ixiliary  to 
methods  of  treatment,  has  been  shown.  If  a  larger 
I  of  pressure  or  force  be  used  with  the  hands,  the  treat- 
becomes  that  denorainated  violent  extension.  Here,  as 
rhere,  it  is  difficult  to  draw  an  arbitrary  line,  and  say  where 
dtle  manipulation  ends,  and  violent  extension  begins.  In  the 
ctiee  of  manipulations,  the  competent  operator  may  frequently 
111  himself  of  the  smaller  degree  of  sensitiveness  displayed  by 
ne  patients,  or  of  the  momentary  abstraction  of  the  patient's 
^lition  from  the  muscles  (a  circumstance  instantly  felt  by 
ihe  hand  of  the  operator),  and  apply  an  amount  of  force  which 
approximates  to,  or  may  be  considered  as,  violent  extension. 
But  molent  extension  with  the  bands  is  rarely  efficacious 
in  the  removal  of  considerable  contraction  and  deformity, 
especially  in  full-grown  persons,  because  either  the  pain  pro- 
duced is  intolerable,  or  the  voluntary  resistance  offered  by  the 
muscles  of  the  patient  exceeds  that  at  the  command  of  the 
operator ;  a  struggle  is  maintained  between  the  patient's  muscles 
and  the  surgeon  or  rubber,  in  which  the  latter  is  commonly  not 
rictorious. 

Through  the  inability  of  one  person  to  effect,  with  any  effort 
of  his  will,  an  extension  forcible  enough  to  overcome  severe 
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eontrax^tion,  Tiolent  sudden  extension,  by  means  of  the  com' 
strength  of  several  assistants,  or  bj  means  of  powerful  screire,^ 
brought  suddenly  into  action,  was  proposed  and  carried  ont^ 
with  varying  success  and  misfortune,  by  Louvrier,  Bieffenbadi, 
and  others.     In  the  less  severe  cases  of  deformity,  those  indeed 
which  are  curable  by  gentler  means,  without  longer  duration  of 
treatment^  the   parts   were   suddenly   straightened  by  violent 
extension,   without  ultimately   mischievous    results,    and  ik 
expected  benefit  was  obtained.  Bu  t  in  severer  cases  of  defonoiti 
of  many  years'  existence,  in  which  organic  changes  of  greakt 
magnitude  had  taken  place,  as  in  severe  knee-anchylosis  from 
extensive  suppuration  about  the  articulation,  with  necrosis,  tbc 
violent  separation  of  adhesions,  and  snapping  asunder  of  bonj 
deposits  in  the  popliteal  space  and  elsewhere,  were  accompanied 
with  laceration  of  blood-vessels  and  nerves,   fractures  of  tie 
bones  themselves,  and  consequent  inflammation,  suppuration, 
and  even  mortification,  of  the  member.     The  plan  was  deservedlj 
denounced,  and  fell  into  disuse. 

Forcible  e^ttetimon  under  chloroform, — Surgery  received  an  in* 
valuable  addition  to  itii  means  of  usefulness  by  the  discovery  of 
tJie  ansesthetie  properties  of  ether  and  chloroform  ;  and  ortho 
p[edic  practitioners,  following  the  example  of  Langenbeck,* 
promptly  availed  themselves  of  the  assistance  these  means  are 
'  calculated  to  render  in  the  cure  of  deformities.  Hence 
employment  of  forcible  extension  with  the  aid  of  chlorofonaj 
ether.  By  chloroform  isation,  the  two  great  obstacles  to 
employment  of  force  adequate  to  straighten  or  bend  a  con 
limb,  namely,  pain  and  voluntary  muscular  resistance, 
removed.  As  soon  as  these  impediments  disappear,  the  hi 
of  the  single  operator,  and  his  single  mind,  applied  to  the  pj 
encounter  the  physical  resistance  only  of  the  deformed 
comparatively  gentle  manipulations  now  acquaint  hiin  with 
nature  and  amount  of  difficulty  ;  he  can  feel  his  way  in  the 
application  of  greater  force ;  can  feel  and  perceive  the  resistance 
of  parts  successfully  overcome,  in  an  anatomical  order ;  if  greater 
rigidity  still  oppose,  a  few  movements  of  the  joint  backwardsand 
forwards  prepare  the  way  for  a  more  extensive  yielding;  acJ 
often  the  practitioner  has  the  satisfaction  of  being  able  thi 
effect  every  natural  movement  of  the  joint* 


1 


"   Commmiatio  de  Conlrodura  ct  AnJ:yIosi  Gmw,  nava  mdhodo  vhM^  t^^ 
mnm  ope  mtiundU,    Btirolini,  1860. 
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ChloroformisatioDj  "with  mampulations,  and  the  use  of  a  cer- 
degree  of  force,  may  be  of  service  as  a  means  of  diagnosis. 
Jj  it  the  practitioner  is  enabled,  in  some  degree,  to  ascertain 
rhat  proportion  of  the  deformity  is  due  to  shortening  of  soft 
9,  how  much  mischief  the  articular  surfaces  have  imdergone, 
.,  what  amount  of  restoration  is  practicable, 

er  straightening  or  bending  the  limb,  as  the  case  may 
required,  by  means  of  this  forcible  procedure,  the  part 
tiDuId  be  lightly  secured  in  a  retentive  instrument  or  upon  a 
>mTnon   splint,  adjusted  so  as  to  maintain  a  position  more 
MTonrable  than  that  in  which  the  limb  was  before  the  operation, 
liough  not  so  as  to  keejj  it  in  the  new  position,  i.e.  the  entirely 
fht  or  bent  position  into  which  the  hands  of  the  surgeon 
ly  have  brought  it.     For  as  soon  as  the  effect  of  the  chloro- 
^rm  disappears,  the  patient  arouses  to  the  conviction  of  the 
iolenee  which   may  have  been   employed,  the  part  may  be 
ately  painful,  and  incapable  of  sustaining  the  pressure  of  a 
jht  bandage  or  ligature. 

We  usually  content  ourselves  with,  the  increased  knowledge 
ined  of  the  nature  of  the  case,  with  the  satisfaction  of 
ag  that  the  part  can  be  improved  in  form  and  fimction, 
as  the  resisting  parts  have-  once  yielded,  that  they  will 
rards  oppose  less  resistance  to  replacement ;  whether  the 
subsequently  employed  should  be  simple  manipulations, 
^  use  of  mechanical  apparatus,  or  repeated  administrations  of 
loroform,  and  forcible  extension.  The  surgeon  who  should 
i?mpt  the  forcible  binding  down  of  a  long-deformed  limb 
imediately  after  forcible  extension,  would  betray  a  lamentable 
aorance  of  the  pathological  condition  of  the  parts  in  the 
imediate  vicinity  and  within  the  diseased  articulation. 
Although  the  muscular  structures  may  have  yielded  under 
loroform,  and  indurated  faseiee  and  old  adhesions  may  have 
en  overcome  by  stretching  and  tearing,  it  will  be  remembered 
B»t  much  adaptation  on  the  part  of  nerves,  blood-vessels,  and 
orbents  to  the  altered  position  of  the  structures,  needs  to  be 
Dmplished.  We  find  that,  by  taking  moderate  means  of 
staining  as  much  improvement  aft^r  the  forcible  extension  as 
can  be  borne  by  the  sufferer,  by  the  unsparing  use  of  lotions  of 
spirit  or  by  ice  applications,  and  by  the  internal  use  of  morphia, 
dangerous  inflammation  of  jointa  thus  straightened  has  been 
averted.  By  employing  afterwards  the  ordinary  means  of 
gradnal  extension,  we  have  straightened  joints  which  would 


728  OETHOP-ffiDIC  SUEGEEY. 

otherwise    have    required    many  months  of   ordinaiy  treat- 
ment. 

It  is  perhaps  not  superfluous  to  remark,  that  the  use  of  for- 
cible extension  is  less  defensible  in  cases  of  recent  disease  of 
articulations  than  even  other  active  attempts  to  restore  the 
form  in  such  cases.  In  a  diseased  joint  the  practitioner  has  to 
note  not  only  the  local  disorder,  but  also  the  general  condition, 
of  which  the  local  affection  is  but  one  manifestation.  When 
the  surgeon,  with  ability  and  experience,  has  cured  the  local 
disorder,  ue,  removed  the  inflammation,  lieaSed  the  ulcerated  or 
suppurating  parts,  or  effected  subsidence  of  pain,  heat,  and 
tumefaction,  the  consequences  of  the  diseased  action,  contractore 
and  rigidity  only  remaining,  he  has  not  necessarily  cured,  hj 
internal  and  general  therapeutic  measures,  the  morbid  oonstitn- 
tional  state.  This  often  slumbers  after  subsidence  of  the  local 
disease ;  and  he  should  pause  ere  he  too  hastily  undertakes  the 
restoration  of  form  and  movements  by  forcible  extension  und^ 
chloroform,  or  by  other  active  measures,  and  thus  incautiously 
evokes  a  renewal  of  local  disorder. 

These  views  were  enunciated*  some  years  ago  by  the  author 
perhaps  with  more  leaning  to  the  employment  of  forcible  exten- 
sion. It  will  be  found  that  violent  extension  is  necessary  in  a 
relatively  small  number  of  cases,  provided  gentler  means  are 
suitably  carried  out.  Orthopsedy  is  capable  of  curing  all  those 
contractions  in  which  the  innervation  is  not  hopelessly  disturbed 
(severe  paralysis  and  spasm),  and  those  in  which  the  synoyial 
surfaces,  cartilages,  and  articular  extremities  of  the  bones  are 
not  disorganised  from  disease.  When  we  cannot  hope  to  do 
more  than  straighten  the  limb,  as  in  long-standing  hip  and 
knee  contractions  from  articular  diseases,  violent  extension 
imder  chloroform  is  most  opportune  as  a  means  of  obtaining  a 
more  useful  position  of  the  member. 

The  expectations  of  surgeons  some  years  ago  of  the  benefit 
likely  to  result  from  operative  interference  in  cases  of  partial 
hip  anchylosis,  so  as  to  produce  a  new  or  artificial  joint,  have 
not  been  verified.  Excision  of  the  head  of  the  femur,  owing  to 
inability  to  deal  effectually  with  co-existent  disease  of  the 
acetabulum,  has  been  less  successful  than  elsewhere.  In  long- 
standing hip  anchylosis,  be  it  false  or  true,  if  we  should  be  mi- 
able  to  straighten  the  member  by  gradual  mechanical  treatment, 
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or  by  forcible  manipulation  under  chloroform,  there  is  one 
resource  arailable,  that  of  severing  the  bone  by  subcutaneonsly 
nwing  or  drilling  it,  below  the  trochanter,  where  it  most  nearly 
ipproaches  the  surface. 

In  a  few  cases  at  the  other  extremity  of  the  pathological 
icale,  in  which  the  will  alone,  or  timidity,  or  the  peculiar  ab- 
normal state  of  the  system  exists  which  is  met  with  occasion- 
illy  in  young  persons  of  both  sexes,  in  whom  in  consequence 
^  alight  injury,  a  limb  remains  stiff  in  the  straight  or  bent 
position  (emotional  or  ideal  paralysis),  the  part  is  relaxed  under 
chloroformisation,  and  the  contracture  is  often  by  this  means 
promptly  and  permanently  cured.  True  hysterical  contractures 
jidd  with  equal  facility  during*  the  ansesthetic  state :  but  they 
omally  return  when  the  effect  of  the  chloroform  has  passed  off. 
In  some  of  the  severest  hysterical  cases  which  the  author  has 
met  with,  recovery  has  ta^en  place  after  the  lapse  of  a  few 
months,  or  a  year  or  two,  either  spontaneously,  or  from  the 
effidct  of  altered  dietetic,  social,  or  climatic  influences. 

W.  J.  LITTLE. 
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DISEASES  of  the  bones  may  be  conyeniently  diyided  into 
the  following  classes : — First,  inflammation  and  its  ocm- 
seqnences :  imder  which  head  it  is  proposed  to  include  the 
varieties  of  the  inflammatory  process,  which  have  received  ibe 
names  of  periostitis^  ostitis,  and  osteo-myelitis ;  and,  as  ocm- 
sequences  of  these,  all  the  numerous  conditions  which  hxn 
been  confounded  together  under  the  common  but  vague  desig- 
nation of  caries,  the  various  forms  of  suppuration  in  bone,  tb 
varieties  of  necrosis,  its  effects,  and  those  processes  of  repaii 
which  result  in  permanent  modification  of  the  structure  and 
form  of  the  organ.  The  second  class  will  include  the  specifi< 
diseases,  which  occur  either  as  modifications  of  the  inflftTnma. 
tory  process — syphilis,  scrofula,  and  rheumatism  in  bone— (w 
as  constitutional  conditions  leading  to  changes  in  the  bonj 
structure;  such  are,  mollites  ossium,  rickets,*^  and  cancer 
The  third  division  will  comprise  a  description  of  the  variout 
new  formations  found  in  the  osseous  system,  and  which  are  noi 
dependent  on  any  of  the  known  constitutional  cachexise.  Thi 
fourth  will  treat  of  atrophy  and  hypertrophy  properly  so  called 
i.e.  uncomplicated  by  inflammation. 

Simple  Inflammation  and  its  CioNSEQUENCES. 

Inflammation  of  bone  differs  from  inflammation  of  soft  parts, 
not  in  its  essential,  but  in  its  accidental  features ;  the  inflam- 
matory process  is  the  same,  but  the  conditions  or  circumstanoei 
ai*e  different,  and  hence  arise  diversities  in  rate  of  progress,  in 
external  appearance,  and  in  other  symptoms  ;  diversities  which, 
although  they  are  not  really  essential,  yet  cause  strikiiig  dif- 


*  The  subject  of  Rickets,  however,  will  not  be  found  heie,  as  it  hai  beei 
thought  better  to  refer  it  to  the  Subgebt  of  Childhood. 
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fca:^nce8  to  ordinary  observation,  and  have  led  to  the  designa- 
tion of  the  results  of  inflammation  in  bone  by  names  dificring- 
from  those  which  are  used  for  the  same  changes  in  soft  parts. 
This   diflereuce   in   nomenelatare,   though   it   might   arise  in 

,  jaistake,  at  a  time  when  necrosis  was  thought  to  be  something 
sntially  different  from  gangrene,  and  caries  a  disease  which 
1  little  in  common  with  ulceration,  is  yet  hardly  to  be  regretted, 
ce  the  diseases  of  bone,  though  pathologically  identical,  are 
practically  very  different  from  those  of  soft  parts ;  and  it  is 
convenient  to  have  separate  names  for  things  which  require 

1  werj  different  treatment,  and  entail  a  very  different  amount  of 

I  danger* 

If  the  reader  will  consult   the  appendix  to   the   essay  on 

I  IkfLiAMMATION  at  the  end  of  this  work,  he  will  find  abundant 

I  information  on  the  early  steps  of  that  process.  These  affec- 
tions  are  identical  in  bone  and  in  soft  parts ;  in  fact,  they  can 

'  occur  only  in  the  soft  parts  of  bones,  since  the  mere  inorganic 
matter,  which,  involved  in  the  convolutions  of  a  cellulo-tibrous 
cud  vascular  network,  constitutes  a  bone,  can  itself  be  the  seat 
af  no  vital  actions,  but  must  obey  the  movements  impressed 
upon  it  by  the  living  textures  around. 

In  Von  Bibra^s  essay  On  ike  Decomposition  of  Bone  by  Carte«,* 
will  be  found  a  good  deal  of  interesting  mformation  on  the 
chemical  and  microBcopical  characters  of  bone  in  inflammation  ; 
and  from  this  author's  researches  it  appears  clear,  that  the 
changes  iu  the  inorganic  constituents  of  bone  are  often  limited 
ta  the  dissolution  of  that  connection  which  previously  united 
them  to  the  organic  matrix,  so  as  to  form  one  system.  This 
ootmection  having  been  severed,  portions  of  the  salts  are  washed 
away  in  the  discharges,  and  they  may  be  found,  according  to 
Von  Bibra*s  account,  in  unaltered  chemical  composition,  while 
the  composition  of  the  organic  constituents  of  the  same  part 
it  profoundly  changed,  principally  by  that  fatty  degeneration 
which  occurs  in  all  inflammations.  The  iuorijanic  constituents 
however,  in  some  cases  of  inflammation  undergo  other 
9,  since  they  may  disappear  in  large  masses,  without 
any  discharge  having  been  present.  Thus  in  caries  of  the 
spine,  or  in  inflammation  excited  by  the  pressure  of  tumours, 
it  is  not  rare  to  find  that  large  portions  of  the  vertebral  column 


"  Ufhig  und  Wohler*s  Aunaletij  vo!»  IfiL     It  will  be  found  ujaeful  to  compiirt 
this  enay  with  those  of  Mr,  Barwell  and  Dr.  Bkok^  reft^rred  to  farther  oil 
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have  been  removed,  sometimes  to  such  an  extent  as  to  eipoie 
the  spinal  canal ;  yet  no  abscess  has  formed.  The  older  patho- 
lo^sts  made  a  distinction  between  these  cases  and  those  of 
caries,  founded  on  the  presence  of  pus  in  the  latter,  and  its 
absence  in  the  former;  but  this  distinction,  though  of  great 
practical  importance,  does  not  indicate  any  pathological  dif- 
ference.  Both  are  inflammatory  processes,  though  of  different 
degrees :  the  one,  ulceration  attended  by  suppuration ;  the 
other,  ulceration  attended  by  liquefaction  only.  From  this 
fact  of  the  disappearance  of  masses  of  hard  tissue,  without  aoy 
discharge  in  which  they  can  have  been  washed  away,  it  seems 
clear  that  the  smaU  earthy  particles  thus  loosed  from  their 
natural  connection  with  the  organic  matrix  may  undergo  a 
reversal  of  the  process  by  which  they  were  deposited  out  of  Uie 
fluid  blood ;  i,e,  may  become  agaiu  soluble,  and  pass  into^^ 
venous  current. 

Tlie  earliest  microscopical  change*  is  an  unusual  fiilnesil 
distinctness  of  aU  the  vascular  cavities  of  the  bone  ;  the  H&f 
sian  canals,  lacuna?,  and  canaliculi  being  all  more  sharply 
marked  than  in  the  natural  state.  This  Von  Bibra  compates 
to  the  injected  condition  of  soft  parts.  Later  on,  the  Haversian 
canals  and  lacunsB  become  widened ;  the  latter  disappear  ia 
consequence  of  the  communication  of  neighbouring  cavities, 
and  spaces  are  formed  in  the  bone,  filled  with  fat  and  earthjL 
salts,  the  detritus  of  the  decomposed  tissue*  fl 

The  earliest  change  in  the  consistence  of  bone,  produced  bjr 
inflammation,  appears  to  be  softening ;  as  a  consequence 
the  loosening  and  absorption  of  the  mineral  portion,  and 
liquefaction    and  conversion  into  fat  of  the  organic  mat 
Mr.  Barwell  has  published  an  interesting  essay  ^  On  Osteitis,^ 
which  affords,  perhaps,  the  most  distinct  demonstration  of  the 
enlargement  of  the  vascular  spaces  at  an  early  period  of  inflam- 
mation.    In  this  essay,  Mr.  Barwell  teaches  that  the  earliest 
stages  of  inflammation   are   accompanied   by  induration;  an 
assertion  which  I  venture  to  question,  since  it  appears  to  me 
that  indiH-ation  is  a  phenomenon  subsequent  in  order  to  the 
inflammatory  process  in  its  stricter  sense,  and  due  to  one  of 
its  results,  viz.  eff*usion.     The  reader  is  referred  to  the  original 
essay,  which  will  -veil  repay  perusal. 


ce  oL 

atrJjaM 
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Such  axe  the  earliest  changes  in  the  minute  stmcture  and 
consistence  of  inflamed  bone.     The  chang^ea  which  take  place 
in  its  rough  anatomy  may  be  thus  described.     If  a  bone  be 
examined  at  an  early  period  of  inflaiumation  (the  ordinary  and 
most  accessible  instance  is  the  stump  of  the  bone  in  an  amputa- 
tioii  fatal,  say,  three  weeks  after  the  operation),*  the  periosteum 
will  be  foand  somewhat  thickenedj  vascular,  and  not  so  closely 
connected  to  the  bone  as  usuaLf     If  the  periosteum  be  stripped 
off,  the  bone  is  seen  to  be  irregularly  yascular^  some  portions  of 
it  having  a  slightly  red  tint,  and  contrasting  with  the  healthy 
white  colour  of  the  rest  of  the  bone.     This  red  tint  is  evidently 
caused  hy  the  enlargement  of  the  vessels  which  pass  from  the 
periosteum  into  the  bone ;  and  if  a  magnifying-glass  be  used, 
the  increased  size  of  the  vascular  apertures   is  easily  proved, 
while  if  pressure  be  made  on  the  surtace  of  the  bone,  drops  of 
blood  will  frequently  ooze  from  the  mouths  of  the  enlarged  vessels, 
proving  their  increase  in  size^  as  well  as  the  loss  of  consistence 
in  the  outer  hard  wall  of  the  bone.     At  the  same  time  there 
will  be  found,  in  all  probability,  on  some  other  part  of  the 
surface,  more  or  less  deposit  of  osseous  matter,  which,  with  the 
partial  separation  of  the  periosteum  above  mentioned,  testifies  to 
the  fact  of  effusion  from  the  vessels  of  that  membrane.  In  these 
simple  cases  of  injury  the  deeper  parts  of  the  bone  will  pro- 
bably be  unaffected ;  but  should  this  not  be  the  case,  Le,  should 
inflammation   have   also   attacked   the   membrane   liuing   the 
meduUary  cavity  and  cancelli,  that  membrane  will  be  found  in 
a  condition  essentially  analogous  to  that  of  the  periosteum, 
although  the  different  situation  of  the  medullary  membrane, 
and  the  great  quautity  of  fat  and  other  loose  tissues  among 
which  its  vessels  run,  will  somewhat  modify  the  external  ap- 
pearances.     If,   however,  these  appearances   be  minutely  in- 
vestigated, tliey  will  be  reduced  to,  increase   in  the   number 
and  size  of  the  vessels,  and  effusion  of  blood,  lymph,  or  pus, 
according  to  circumstances.     The  thickening  both  of  the  peiios- 


•  In  such  R  specimen  the  perioi^teum  will  generally  be  found  fltripped  off 
from  a  small  ring  At  the  lower  end  of  the  V>one,  and  thiB  part  wOl  perhaps  be 
dead  or  alHiut  to  die|  but  aa  this  feature  ia  occidentalj  it  will  not  be  further 
noticed. 

t  Hunter  ha*  put  up  (Mu».  Coll.  of  Surg*  No.  606)  *  A  preparation  n^ 
femur,  whi<-^h  was  amputat^dj  with  the  periosteum  aeparated ;  to  show* 
flear  th©  periosteum  separates  from  the  boned  in  inflimimatio"  * 
dwajs  observable  after  amputation/ 
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teum  and  of  tte  medullary  membrane  is  sometimes  consideraWe. 
The  former  membrane  is,  of  course,  more  frequently  found 
thickened  than  the  latter  j  but  preparations  showing  the  parti- 
cipation of  the  medullary  membrane  in  inflammation  of  tie 
bone,  and  the  identity  of  its  appearance  with  that  of  tlie 
thickened  periosteum,  are  not  wanting,'**" 

Thus  we  see  that  when  inflammation  commence;^,  as  it 
usually  does,  on  the  surface  of  a  bone,  whether  periosteal  or 
endosteal,  its  primary  symptom  is  increase  in  the  size  (and 
perhaps  number)  of  the  capillary  vessels,  or  yascular  spaces,  and 
eflfuaioo  of  blood  or  lymph.  The  primary  effects  of  inflamma- 
tion in  the  central  parts  of  the  compact  tissue  are  similar  to 
the  above ;  thouj^h  here,  from  the  different  circumstances  in 
which  the  vessels  are  placed,  this  similarity  has  been  less 
distinctly  perceived ;  and  from  the  slowness  with  which  all 
changes  go  on  in  the  compact  tissue,  opportunities  rarely  occur 
of  comparing  the  different  parts  of  the  same  bone  with  each 
other.  The  first  change  is  the  enlargement  of  the  vessels  which 
run  in  the  Haversian  canals ;  but  effusion  is  a  much  later 
phenomenon,  and  is  preceded  by  the  absorption  of  the  bony 
tissue  which  adjoins  the  enlarged  vessels;  so  that  in  micro- 
scopical sections  of  inflamed  bone,  the  Haversian  spaces  are 
seen  mtich  enlarged,  irregular,  eroded,  and  sometimes  almost, 
or  quite,  communicating  with  each  other.  The  lacunce  may 
also  be  noticed  to  be  densely  crowded  together,  and  sometimei 
the  granular  matrix  of  the  bone  appears  more  coarse  than 
natmml.  When  this  absorption  of  the  walla  of  the  Haversian 
canals  becomes  visible  to  the  naked  eye,  the  first  change  in  the 
rough  anatomy  of  inflamed  compact  tissue  becomes  appreciable 
— that  in  which  spaces  are  seen  in  it  on  section  like  those  in 
cancellous  tissue,  so  that  it  is  sometimes  said  to  become  can- 
celloua.  Similar  changes  occur  in  the  cancellotis  tissue  itself, 
whereby  its  cells  become  much  enlarged,  and  sometimes  the 
whole  bone  is  expanded  by  the  simultaneous  yielding  of  its 
waIlB.t 

Into  the  spaces  thus  hollowed  out  in  the  substance  of  the 


1 


*  One  of  the  most  striking  prepurations  of  t!us  kind  ia  in  tbe  MiuBinB  ^( 
St,  Bartholomew's  Hospital^ft  liimierus ;  tenea  i,  207. 

t  See  ft  description,  bj  the  nuthor,  «>f  ihe  bonea  of  tb«  lower  eirtrt»rattj  ten 
months  after  excision  of  the  knee,  where  the  superficial  Iftminne  of  the  foiDKr 
had  been  so  aeparated  from  each  other  hy  inftammation  that  the  hooo  eaidM 
uodyr  the  pressure  of  the  finger. ^ — Path.  Soc.  Trans,  vol*  xii.  p.  171, 
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one,  or  on  its  surface,  by  the  removal  of  the  earthy  matter,  the 
"products  of  inflammation  are  next  secreted.  These  secretions 
▼ary,  of  coiurse,  according  to  numerous  preceding  circiimetaiices, 
«.^.  the  nature  of  the  injury,  or  other  cause  of  inflammation, 
the  luitivity  of  the  process,  the  constitutional  condition  of  the 
^tient,  and  a  thousand  others ;  and  so  the  products  of  ostitis 
are  divisible  into  two  principal  varieties,  corresponding  to  the 
plastic  and  aplastic  lymph  met  with  in  other  parts,  and  leading, 
the  former  to  the  deposition  of  earthy  matter  and  the  formation 
of  new  hone,  and  the  latter  to  suppuration.  The  former  result 
terminates  in  hardening,  or  scleroMs^  as  it  is  termed  ;  the  latter 
in  a  variety  of  conditions :  when  the  suppuration  is  limited 
within  a  caviiy  in  the  cancellous  tissue,  or  in  the  compact  tissue 
rarefied  by  previous  inflammation,  cireuinMrihed  abscess  is  pro- 
duced; when  the  pus  extends  along  the  inner  surface  of  the  mem- 
brane lining  the  medullary  cavity  and  cancelli,  the  condition 
of  bone  exists  which  is  now  usually  spoken  of  as  '  osteo-myeiitisy' 
and  which  used  to  be  called  *  diffused  suppuration  in  bone ; ' 
suppuration  between  the  periosteum  and  bone  forms  periosteai 
abscess,  acute  or  chronic ;  and  any  of  these  forms  of  suppuration, 
when  accompanied  by  the  insensible  exfoliation  of  the  bone  (or 
its  death,  and  removal  in  invisible  portions),  constitutes  ulcera- 
tion of  the  bone,  or  caries.  Lastly,  inflammation  of  the  bone 
sometimes  leads  to  the  death  of  larger  portions  of  its  tissue, 
which  are  then  removed  by  the  process  of  ulceration,  as  in  soft 
parte.  This  constitutes  gangrene  of  bone,  or  necrons ;  but  as 
that  condition,  like  other  forms  of  gangrene,  is  often  produced 
by  other  causes  not  inflammatory,  the  whole  subject  of  necrosis 
must  be  treated  by  itself. 

We  have  now  to  consider  separately  the  causes,  symptoms, 
and  treatment  of  each  of  these  phases  of  the  inflammatory 
process;  the  above  being  intended  only  as  a  kind  of  ground 
plan,  to  mark  out  the  various  parts  of  a  rather  intricate  subject, 
each  of  which  must  be  studied  in  detail. 


O/ttitis, — Inflammation  of  bone  is  excited  usually  by  external 
violence,  or  exposure  to  cold,  acting  upon  a  constitution  predis- 
posed to  the  disease.  The  chief  predisposing  causes  are,  the 
syphilitic  or  scrofulous  taint,  rheumatism,  and  defective  nutri- 
tion ;  or  these  may  themselves  set  up  inflammation  in  any  bone, 
without  a  distinct  exciting  cause.  From  this  mode  of  causation 
it  follows,  that  the  bones  most  liable  to  inflammation  are  those 
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most  exposed  to  the  action  of  external  agents.  Hence  we  see 
it  most  frequently  in  the  tibia  among  the  long  bones,  and  in 
the  skull,  sternum,  and  ribs  among  the  flat  bones.  The  bones 
of  the  foot  and  hand  are  also  very  frequently  affected. 

Ostitis  is  a  veiy  common  affection,  although  not  mnch  recog- 
nised ;  partly  because,  from  the  little  attention  it  has  reoeiTed 
from  our  older  authors,  and  from  the  fact  that  most  swellings 
of  bone  are  regarded  as  periosteal,  we  are  not  much  in  the 
habit  of  looking  for  it ;  and  partly  because  its  symptoms  are  at 
first  obscure,  and  liable  to  be  masked  by  those  of  the  injury  to 
the  soft  parts  with  which  it  is  associated,  or  of  the  constitu- 
tional affection  fi*om  which  it  springs. 

The  symptoms  vary  according  to  the  stage  of  the  inflamma* 
tion.  In  the  first  stage,  that  in  which  the  size  of  the  vessels  is 
increased,  and  in  which  absorption  is  being  produced,  the 
disease  frequently  makes  considerable  progress  without  appre- 
ciable symptoms.*  Sooner  or  later,  however,  the  occurrence  of 
those  characteristic  dull  pains  in  the  bones,  exacerbated  hj 
changes  of  weather,  increasing  in  severity  during  the  nighty 
and  somewhat  resembling  the  pains  of  rheumatism,  which  are 
described  by  French  writers  as  ^  douleurs  ost^ocopes,'  draw  the 
attention  of  the  patient  to  the  seat  of  the  disease,  and  form  a 
valuable  guide  to  the  surgeon.  If  the  part  be  now  examined, 
the  probability  is  that  some  evidence  will  be  found  of  inflanmia- 
tion  in  the  tissues  surrounding  the  bone — oedema,  redness  of 
the  skin,  tenderness  of  the  soft  parts,  or  threatening  abscess. 
The  absorption  of  the  earthy  material,  which  accompanies  this 
increased  vascularity,  manifests  ita  effects  upon  the  bone  by  a 
diminution  in  its  consistence,  and  then  the  bone  becomes  at 
the  same  time  increased  in  volume  and  diminished  in  its  resis- 
tance to  pressure.  The  former  symptom  is  indeed  somewhat 
delusive,  since  the  apparent  increase  is  often  due  principally  to 
enlargement  of  the  soft  parts.  Thus,  the  expansion  of  the 
joint-ends  of  bones,  which  frequently  appears  so  considerable  in 
chronic  affections  of  the  joints,  is  often  reduced  to  a  haidlj 
appreciable  enlargement  on  dissection.  But  the  swelling  of  flie 
bone  may  sometimes  be  made  out  very  clearly,  and  is  thea  a 

*  This  is  true  more  especially  of  the  earlier  stages,  but  ia 
observed  in  all  periods  of  inflammation  of  bone.    Thus  large 
connected  with  extensive  erosion  of  the  vertcbne,  are  found 
patients  not  of  a  strumous  habit,  and  who  havo  not  been  known  lO 
any  symptoms  of  such  an  affection. 
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valuable  indication  of  the  disease.  The  softening  is  not 
generally  of  much  importance  as  a  diagnostic  S}Tnptom;  it 
rarely  affects  the  whole  thickness  of  a  bone,  so  as  to  lead  to  a 
change  in  its  form,  and,  when  limited  to  a  portion  of  the  surface, 
cannot  be  appreciated  by  the  touch,  since  the  inflamed  and  irri- 
table condition  of  the  soft  parts  renders  the  patient  unable  to 
bear  the  necessary  pressure, 

i  singulaT  change,  which  sometimes  follows  iDflammation  of  &  long:  bone,  b 

FiloiigAUou«     Dr.  ITumplirv  has  laid  mucli  stress  upon  the  consequencesi  of 

I  conditions  of  the  epipbyHial  lines  aeftr  the  enda  of  long  bones^  sb  afTecting 

'  tubeequent  ijrowth,*     It  is  possible  that  inflanmmtioii  of  this  tissue  niay 

\  led  to  the  elongation  of  the  bone  in  some  of  the  cases  ;  as  in  a  tibia  from 

'  ft  Uxi  a^d  eighteen,  preserved  in  the  Museum  of  8t.  Bartholomew's  Hospital^ 

is  which  the  booe  has  become  lengthened,  and  is  curved  in  order  to  ad^pt  ita 

length  to  that  of  th«  healthy  tibula. 

To  the  stage  of  absorption  and  rarefaction  succeeds  that  of 
effbsion  and  deposit,  nnlesa  the  process  be  arrested,  and  resolu- 
tion occur*  The  various  consequences  of  suppuration  enunie- 
futed  on  p-  735  being  resenred  for  subsequent  sections,  we  need 
now  only  consider  that  termination  of  inflammation  of  Ixme  in 
hardening  or  sclerosis,  which  corresponds  to  the  iuflammatory 
aolidification  of  parenchymatous  organs ;  and  which,  when  not 
tcw>  extensive.,  is  for  practical  purposes  little  less  desirable  than 
complete  restoration  to  health*  The  interstices  of  the  cancel - 
bos  tissue  are  filled  up  at  first  with  lymph,  in  which  ossific 
?r  is  afterwards  deposited  ;t  and  then  the  bone,  which, 
le  actively  inflamed,  had  been  less  dense  than  in  its  healthy 
Condition,  as  in  Fig.  184,  becomes  hard,  heavy,  and  solid,  as  in 
Kg.  185 ;  the  medullary  canal  ia  naiTOwed  or  filled  up,  and 
the  shaft  thickened  by  deposit  from  the  periosteum.  B(j>nes 
I  thus  affected  abound  in  every  pathological  collection ;  and  it 
|ii  easy  to  trace  in  them  many  of  the  appearances  of  which 
ffta  explanation  has  been   attempted   above — the   large  size  of 


•   MeiL'Chir.  Trans,  vol.  xlv.  p.  294. 

t  An  infitructiv^  case  ia  related  by  Mr,  T.  Smith,  in  P<Uh,  Soc.  Ttmis. 
tvoL  xriii*  p.  218,  of  an  amputation  in  a  case  of  chrouic  ostitis  of  the  femur, 
I  •  The  ihaft  of  the  femur  wnt*  somewhat  enlarged,  but  its  texture  was  great Iv 
^oodeuaed  and  iudurated.  The  tanceUoufl  tiitstie  of  the  lower  end  of  the  bone 
^nrwB  plentifully  infiltrated  with  Ijniph  in  various  stagee  of  diainteg^tion^  bein^ 
mppsi^ntly  purulent  about  the  epiphysial  Une.  This  lymph  waa  especially 
mbandant  towards  the  articular  end  of  the  bone,  where  it  extended  up  to  and 
l»eoeAth  the  articular  cartilagei  which  latter  was  in  parta  removed  by  ulcera- 
tion/ 

Sb  
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the  Taseular  apertures,  the  irregalar  deposit  of  bone,  boti  \s] 
the  centre*  the  substance,  and  on  the  surbyte  of  the  shaft, 
the  contraction  of  the  medullary  cavity,  and  usiiaDy  tie  in- 
crease in  size  T>f  the  nntrient  foramina^  It  will  genersQj, 
but  not  always,  be  noticed  that  these  changes  ai^  lUnited  to 
the  shaft  of  the  bone,  when  it  is  the  part  first  affected,  and 
that  the  articular  ends  escape.     The  conTerse  is  abo  nsnsUp 


Fifl,  184 


Fio.  185, 


•%fP 


■^: 


(fVoill  a  pivpikftttioD  lu  thi?  Museum  of 
The  Eoyftl  C<jU<sge  of  Surgtuns*  No. 
'M\So,to  ilhistratt^  the  rAitvfyitig  stJige 
of  oaiili^.)  Tho  tlbiib  in  this 
weighed  &  ounces. 


(From  a  preps^ration  m  the  MitffUffl  '"f 
SU  O(*orge*ft  HoipitAl  s. 
to  illustmte  the  terzninn ' 
in  conJeosiLtioti  or  adci^j^^i-  i 
tibia  in  this  CHAe  weigliod  19  ourct^ 


the  case ;  though  perhaps  tlie  shaft  is  more  prone  to  becon 
involved  in  the  morbid  actions  of  the  joint-ends  than  the  joiab 
ends  are  in  those  of  the  shaft.     Thus  inilaniTr 
may  long  go  on  in  the  shaft  of  tlie  femt* 
remain  unaffected ;  and,  on  the  other 
the  joint  commences  in  the  articular 
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^■nauallf  are  unaffected,  and  the  disease  of  the  bones 
Eulered  by  itself  is  not  so  extensive  as  to  contra-indioate 
isioo.  To  each  of  these  two  general  rules,  however,  nume- 
I  exceptions  will,  unfortunately,  be  met  with  in  practice, 
fnflammation  of  the  bone  is  almost  always  known ^  m  common 
lance  (when  it  is  reeo^ised  at  all),  as  periodULg;  but  in 
^,  periostitis  seldom  occurs  uncomplicated,   unless  in  the 


Fig.  18(J. 


Fio.  187. 


ptavtfigi 


tift,    (External  ricir.)  PcrJfistit ifl.    (Inl^mal  view.) 

£roai  a  prcpttmrion  fa  Hi.  Georgf's  Ho*?pitnl  MoBeunii  to  illustnite  the 
ordiiittry  utiatomj  of  pejiustilif*. 

^  of  secondary  syphilis  ;  *  and  almost  all  the  cases  which 
I  under  that  name  are  really  inflammations,  more  or  less 
EDsiv^e,  of  the  bone.  That  this  is  so,  will  hardly  be  doubted 
\iiy  one  who  consitlers  how  few  preparations  of  pore  jjerios- 
\  can  be  found  in  our  museums,  and  how  seldom,  during  our 


I  wouli]  Pefej'  the  reader  to  the  t^ectioa  on  Sypbili^  in  Bone  for  further 
It  Oft  the  eubject  of  chronic  periostitb, 

3  B  3 
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post-mortem  examinations,  we  meet  with  periostitis  unattended 
by  inflammatory  deposit  in  the  deeper  parts  of  the  bone.  The 
symptoms,  as  well  as  the  morbid  anatomy,  of  both  are  identical, 
only  that  in  periostitis  the  thickening  and  vascularity  involves 
no  other  part  of  the  nutrient  membrane  of  the  bone  except  the 
periosteum,  and  that  the  inflammatory  deposit  is  confined  to  the 
surface  of  the  bone,  between  it  and  the  periosteum.  Periostitis 
is  a  quicker  process,  and  one  more  under  the  influence  of 
remedies  than  the  other  forms  of  inflammation  of  bone ;  but  in 
all  the  same  general  course  of  treatment  is  indicated,  viz.  the 
internal  administration  of  iodide  of  potassium,  and  the  local 
application  either  of  iodine  or  mercurial  ointment,  or,  in  the 
early  stage  of  the  disease,  of  blisters.  These  measures  should 
be  combined  with  proper  position  of  the  affected  member,  and 
as  much  rest  as  is  consistent  with  attention  to  the  general 
health.  Leeches  or  cupping  will  afford  relief  if  the  pain  be 
severe.  When  there  is  much  tension  over  the  bone,  sometimes 
accompanied  (especially  in  the  cranium)  with  intolerable  pain, 
nothing  gives  such  immediate  and  decided  relief  as  a  free  and 
bold  incision  down  to  the  bone.  The  distended  periosteum  is 
thus  relaxed ;  and  in  cases  of  pure  periostitis  such  a  measure 
may  of  itself  almost  suffice  for  the  cure  of  the  disease ;  but  its 
beneficial  effects  will  be  decided,  though  less  striking,  in  cases 
of  deeper-seated  inflammation.  In  cases  of  chronic  inflamma- 
tion of  bone,  accompanied  by  deep-seated  and  wearing  pain,  an 
opening  made  with  a  trephine,  for  the  evacuation  of  pus,  has 
proved  beneficial,  even  though  no  pus  was  found.* 

Whether  the  sclerosis,  or  induration,  which  is  the  final 
result  of  chronic  inflammation,  be  amenable  to  any  remedial 
measures  is  doubtful,  since  it  usually  gives  the  patient  little 
inconvenience,  and  therefore  is  not  made  the  subject  of  treat- 
ment. Thickening  over  the  bone  is  often  left  after  ostitis,  and 
is  often  dispersed  by  the  ordinary  measures,  such  as  friction  and 
pressure ;  but  the  seat  of  this  thickening  is  very  generally  in  the 
soft  parts  around  the  bone,  and  not  beneath  the  periosteum. 

Diffuse  "periostitis, — Inflammation  of  the  bony  tissue  itself  il 
rarely  acute,  and  when  it  does  occur  in  the  acute  form 


*  See  a  case  reported  bv  Sir  B.  Brodie,  in  his  LectwesoH 
p.  410.     On  the  pood  effects  of  a  free  incision  of  inflamed 
milder  measures  fail,  see  .Sir  P.  Cranipton  '  On  Periostitis*  2Mfil 
Heports,  \o\.  i. 'p.  tiSl. 
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ipidly  into  necrosis,  under  which  head  it  will  he  presently 

[>ken   of;  but   acute   inflanimjition    between   the   bone   and 

ioeteom,  diffuse  pen'oir<i^/#,   is  a  disease  of  rather  frequent 

^nce,  and  is  less  noticed  in  surgical  works  than  its  im- 

artanee  would  seem  to  require.     It  is  seen  common]  j  enough 

persons  about  the  age  of  pubertj ;  more  frequently  in  boys 

in  twirls ;  usually  as  the  result  of  some  injury,  and  almost 

in  one  of  the  long  bones*     It  is  so  destructive  in  its 

Sy  so  rapid  in  its  course,  and  is  so  little  recognised,  that  we 

ive  niifurtnnately  numerous  opportunities  of  verifying  its  ex- 

ice  after  the  time  for  treatment  has  passed  aw^ay ;  yet  to 

rly  and  vi^rous  treatment  it  is  tolerably  amenable,  at  least 

amenable  as  so  acute  a  disease  can  be  expected  to  be. 

The  pathology  of  the  disease  appears  to  consist  in  the  partial 

Iparation  of  the  periosteum  from  the  bone,  by  effusion  on  the 

ee  of  the  latter  of  lymph,  or  other  products,*  soon  giving 

to  a  copious  formation  of  pns^  which  spreads  along  the 

iole  bonet  and  dissects  away  the  periosteum  from  it,  oftei 

»m  one  end  of  the  bone  to  the  ether.     If  examined  at  an 

rly  period  of  the  disease,  the  periosteum  does  not  (at  least  it 

ry  oft>en  does  not)  display  any  distinct  ^igiis  of  inflammation, 

ber  in  change  of  colour  or  of  thickness  ;  nor  is  the  sm*fuce  of 

^e  bone  visibly  inflamed.     On  the  contrary,  it  usually  looks 

bite,  and  inclined  to  gangrene,  a  consummation  which  i-apidly 

spends  over  such  cases*     Sometimes,  howeverj  the  sui-face  of 

\  bone  may  be  ibund  slightly  wonii-eaten,  and  on  squeezing  it, 

superficial  layers  are  fi>uiid  more  readily  separable  from  the 

tissue  than  in  health  ^  large  drops  of  blood  can  in  such 


•  The  diabase  dots  nut  commence  by  tbe  formation  of  ftbsoess ;  oftt-n  when 
fhe  sirellitig  and  intlamiuation  are  cotifiidorable,  no  pn$  will  be  found.  Of  thja 
Bh  the  following  id  au  iii^taoce.  A  lad  was  s(if1l>ring  from  what  wu  sopposed 
B  be  diifuj?e  celliilnr  intiammution  aroimd  tbe  ankle  after  a  flight  injury.  As 
it  w»f  *»nspected  that  tbe  inflammation  waa  really  subperiosteal,  an  incision 
I  made  down  to  the  tibia.  No  ptis  followed.  Two  days  afterwards  the  boy 
I  obvious  eymptnma  of  et>nfmed  matter,  and  now  by  breaking  up  tbe 
of  the  wound  a  copioua  evacuation  of  pud  wa«  obtained,  and  tbe 
I  of  the  bone  woa  felt  expoited.  A  few  days  later,  swelling  and  tender- 
'  found  over  a  higher  part  of  the  tibia.  Thinkin|f  that  on  the  former 
1 1  migbt  not  have  tlivided  the  periosteum  freely  enough,  I  now  took  caie 
\  tbe  ed(fe  of  the  knife  tinnly  a^raintiFt  the  bone  forborne  distimce.  Matters 
L  exactly  aa  in  the  former  wound,  No  pusi  was  found  at  the  time,  but 
tm  brBftkiiig  down  adhe^iona.  two  day:d  later,  with  a  probe,  the  pus  was  die* 
thikr^edf  and  bone  felt  expoiM;d. 
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instances  be  pressed  out  of  the  vessels  whicli  pass  into  the  bone 
from  the  periosteum.  A  little  later,  and  necrosis  is  xinmistake- 
ably  declared,  and  the  whole  diaphysis  usually  perishes,  leaving 
the  articular  ends  unaflFected,  and  therefore  not  involving  the 
neighbouring  joint. 

The  joint,  however,  does  not  always  escape.  A  girl  aged  fifteen  wu 
admitted  into  hospital  four  days  after  an  injury,  with  great  swelling  of  the 
fore-arm,  evidently  depending  on  the  formation  of  matter.  A  grating  sensation, 
perceived  on  rotating  the  hand,  together  with  the  history  of  the  accident,  led 
to  the  belief  that  fracture  had  occurred.  She  died  of  pyaemia ;  and  then  it 
was  discovered  that  n  periosteal  absceas,  extending  from  the  shaft  of  the  radius 
into  the  urist-joint,  had  so  eroded  the  articular  cartilages  as  to  occasicm  tiie 
sensation  of  crepitus. 

The  course  of  the  disease  is  usually  as  follows :  it  commences 
in  the  great  majority  of  cases  with  an  injury  of  more  or  less 
severity,  occurring  to  a  person  generally  of  the  strumous  con- 
stitution, at  any  rate  a  weakly  person;  the  symptoms  which 
immediately  follow  the  injury  are  usually  slight,  so  that  even 
the  occurrence  of  the  accident  is  perhaps  nearly  forgotten; 
then,  after  a  varying  lapse  of  time,  probably  four  or  five  days, 
symj^toms  occur  which  are  almost  invariably  attributed  at  first 
to  diffuse  cellular  inflammation,  or  to  acute  rheumatism,  to. 
rigors,  pain  in  the  part,  and  an  oedematous  angry  swelling. 
At  the  outset  the  diagnosis  is  not  easy ;  indeed,  before  suppura- 
tion has  occurred,  perhaps  no  certain  diagnosis  can  be  made. 
However,  as  respects  diffuse  cellular  inflammation,  the  age  of 
the  patient,  the  comi)arative  remoteness  of  the  cause,  and  the 
previous  immunity  of  the  superficial  parts,  will  lead  to  a  sus- 
picion of  the  nature  of  the  case,  which  will  be  strengthened 
when  the  inflammation  is  seen  to  be  limited  to  the  section  of 
the  member   first  affected,   instead  of  passing  the  joint,  and 
spreading  up  the  limb,  as  an  erysipelatous  affection  would  in 
all  likelihood  do,  and  will  be  converted  into  certainty  by  the 
discovery  of  deep-seated  matter,  either  by  fluctuation  or  on 
puncture.     Fluctuation  cannot  always  be  detected,  since  the 
tension  of  the  membranes  which  bind  down  the  pus,  and  the 
tenderness  of  the  superficial  parts,  combine  to  oppose  its  dis- 
covery.      Exploratory   punctures,   however,   should  never  be 
neglected.     If  the  disease  be  merely  superficial,  they  can  do  no 
harm  ;  and  it  is  of  vital  importance  to  discover  early,  and  give 
instant  exit  to,  the  pus  before  it  has  dissected  off  large  portions 
of  the  periosteum,  and  involved  the  death  of  a  great  part  of  the 
bone.     The  diagnosis  between  a  case  of  this  sort  and  one  of 
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acute  rhenmatism  will  depend  upon  the  nature  and  history  of 
the  disease,  and  on  the  presence  or  absence  of  constitntional 
fljmptoms  of  rhenmatism,  or  rheumatic  affections  of  remote 
parts.  At  the  outset  of  the  case  the  diagnosis  may  not  be 
rery  confident ;  but  the  main  point  to  recollect  is,  that  any 
'riosteakl  affection,  if  acute,  is  liable  to  run  early  into  suppu- 
ion,  and  that  in  such  cases,  whatever  yiew  may  be  taken  of 
e  origin  of  the  disease,  whether  it  is  to  be  considered  rhen- 
matic  or  otherwise,  the  local  treatment  is  far  more  important 
the  constitntionaL  "\Yliat  Sir  P.  Cmmpton  says  of  the 
periosteiil  whitlow  applies  with  much  greater  force  to 
periosteal  affections  of  the  larger  bones  :  '  there  are  few 
e  where  art  can  do  so  much  and  nature  so  little.' 
If  the  disease  be  allowed  to  go  on  unchecked,  the  whole  cu*- 
eumference  of  the  limb  will  become  greatly  swollen  and  cedeina- 
nsnally  with  that  tense  glistening  aspect  wliicli  tells  of 
subjacent  suppuration.  The  patient  mostly  complains  of  great 
especially  acute  at  night;  he  loses  appetite  and  flesh 
^pidlj.  Pyaemia  is  very  liable  to  occur^  and  many  of  these 
{Mitients  die  of  it.  A  few  die  exhausted  by  the  violence  of  the 
metion,  and  by  the  profuse  snppuration.  If  the  patient  survive, 
mnd  the  abscess  do  not  obtain  a  free  and  depending  opening  by 
tiniely  incisions,  it  will  burrow  among  the  muscles,  and  ulti- 
mately numerous  openings  will  form,  exposing  necrosed  bone. 
The  dead  bone  appears  to  separate  much  sooner  than  in  other 
s  of  necrosis,  and  the  repair  to  be  proportionally  active* 
Thus,  in  an  adult,  almost  the  entire  length  of  the  sha.ft  of  the 
uhia  was  thrown  off  and  removed  tlu'ee  months  after  the  injury 
hieh  led  to  the  complaint ;  and,  even  at  that  date,  the  repair 
ppeared  to  be  far  advanced.  In  less  acute  cases,  where  only 
a  portion  of  the  surface  of  a  bone  is  involved,  the  disease 
ues  the  ordinar}*  course  of  necrosis. 
The  subjects  of  this  affection  are  almost  always  young  per- 
in  whom  the  strnmoua  diathesis  is  well  pronounced ; 
but  it  occurs  more  rarely  in  healthy  subjects  about  the  age  of 


*  *  Chasiaignac  says,  that  out  of  eleTen  caees,  only  one  had  paBi^d  the  sereu* 
leentJi  yeiir^  and  was  below  twenty-one  ;  and  one  was  only  eleven  mouths  old. 
la  tli«  Path,  !i(*c.  Trans,  vol.  vi.  p.  2S4,  a  well-marked  inatanc^  U  recorded  at 
|]]0  age  of  eleven  days.  A  clrcuniatance  which  seems  to  testify  to  the  ettect  of 
m  eoti4titutional  predi^pof^ition  is  mentioned  by  Chasaaignac,  via,  that  in  mnn^ 
raifT  aereral  wi\x\e  perioi^tefd  abscei^es  have  been  present  in  the  same  subject. — 

\Mim,  dfla  Socde  Chir,  vol,  iv.  pp.  286-7* 
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puberty,  or  even  earlier ;  and  some  cases  are  observed  (as  the 
one  to  which  allusion  has  just  been  made)  in  adults  of  impaired 
constitution  and  dissipated  habits. 

The  bone  aflFected  is,  in  the  great  majority  of  cases,  the 
femur  or  tibia ;  and  it  is  no  doubt  in  consequence  of  the  great 
size  of  these  bones,  and  the  severe  effects  which  always  attend 
upon  a  large  abscess  situated  below  the  fascia,  that  the  disease  is 
so  fatal.  But  reference  has  already  been  made  to  two  cases  in 
which  the  bones  of  the  fore-arm  were  attacked ;  and  any  of  the 
long  bones  may  be  the  seat  of  the  disease,  and  not  unfirequentlj 
is  so.  The  flat  and  irregular  bones  are  more  rarely  affected ; 
but  Sir  P.  Crampton's  case*  is  well  known,  in  which  an  acute 
abscess  formed  beneath  the  periosteum  of  the  bones  of  the  nose 
and  cranium  on  both  sides.  A  well-marked  instance  of  acute 
periosteal  abscess  of  the  sternum  is  described  in  the  Path.  8oc 
Trans,  vol.  xv.  p.  181,  and  another  less  clearly  described,  but 
probably  of  the  same  nature,  in  vol.  iv.  p.  61  of  the  same  series. 

The  treatment  of  acute  periosteal  abscess  is  a  matter  of  the 
greatest  importance,  as  it  is  only  by  vigorous  measures  that  so 
rapid  and  dangerous  an  affection  can  be  relieved.  Among  these 
measures,  the  first  and  most  important  is  to  make  timely  and 
suflicient  incisions  into  the  swelling.  If  doubts  exist  as  to  the 
nature  of  the  swelling,  or  as  to  the  situation  of  the  pus,  they 
will  be  settled  by  the  grooved  needle ;  but  even  if  no  pus  be 
found,  it  is  better  in  any  case  of  acute  periosteal  inflammation, 
where  the  pain  is  great,  to  make  an  incision  down  to  the  bone 
in  the  part  to  which  such  pain  is  referred.  In  children,  it  will 
be  advisable  to  administer  chloroform  before  commencing  the 
examination  when  the  affection  is  deep-seated. 

Periostitis  sometimes  occurs  in  a  sub-acute  form,  marked 
by  rapid  swelling  around  the  bone,  and  by  a  certain  amount 
of  aching  pain,  but  without  the  severe  constitutional  symptoms 
which  accompany  the  graver  disease.  Incisions  should  not  be 
made  in  these  cases,  unless  the  surgeon  is  sure  that  matter 
has  already  formed.  The  free  application  of  leeches  and  local 
warmth  will  often  obviate  suppuration ;  and  many  surgeons 
have  much  confidence  in  iodide  of  potassium  in  full  doses,  as  a 
remedy  in  this  sub-acute  form  of  the  disease. 

During  the  acute  stage  of  a  periosteal  abscess,  free  exit 
having  been  obtained  for  the   matter,  the  patient  must  be 


Dublin  Hospital  Reports,  loc.  cit. 
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&ated  on  general  principles ;  no  Bpeeial  intei-nal  treatment  is 

for  the  aflTeetioii  of  the  bone.     The  indications  are, 

\  iQlaj  pain,  to  sui>port  the  strengtli,  and  to  avoids  if  possible, 

>  constitutional  aftection  which  leads  to  pyseniia.     The  last  is 

most  important  of  all ;  patients  seldom  die  of  the  *  surgical 

rer,'  so  called,  which  is  usually  present ;  they  seldom  die  of  the 

banstion  of  the  discharge  ;  but  they  die  by  pyaemia  in  a  large 

*ntage  of  the  cases,     Hov^  great  the  mortality  is,  it  would 

difficult  to  say,  since  the  disease  is  not  generally  reeofjnised 

onr  hospital  nomenclature  ;  but  out  of  a  coraparatively  small 

"number  of  cases  which  have  occurred  during  the  last  few  yeai-a 

the  surgical  wards  of  St.   George- s  Hospital,  a  very  large 

^portion  have  died  of  pya^niia.     Fr€'e  and  early  incisions  give 

ie  patient  the  best  chance  of  escaping  this  fatal  complication. 

fear  need  be  entertained  of  decomposition  of  the  pus  from 

admission  of  air.     In  fact,  pus  which  is  confined  over  a  bone 

an    acute   inflammatory  disease,  will  probably  be   ah'eady 

Sciently  putrid.     The  openings  should  at  first  be  made  in  as 

ending  a  position  as  possible,  and  they  should  be  so  free  as 

preclude  all  risk  of  their  closing  again.     After  the  opening 

the  abscess,  free  stimulation   is    generally,  if  not  always. 

The  patient  wiU,  perhaps,  be  unable  at  first  to  tsJce 

jlid  nourishment,  since  these  affections  are  generally  attended 

rith  severe  fever ;  but  as  soon  as  the  evacuation  of  the  matter 

hza  removed   some   pai-t  of  the   irritation,   his   appetite   w^ill 

probably  return. 

In  abscesses  which  are  at  once  deeply  seated  and  s;nail,  it 
may  sometimes  be  advisable  to  use  a  drainage-tube ;  but  in 
moat-  cases  the  collection  of  matter  is  too  extensive  to  allow  of 
this  treatment  being  beneficially  adopted,  at  any  rate  till  a 
later  period  of  the  case,  when  the  abscess  is  contracting  and 
the  incisiions  show  a  tendency  to  close.  In  the  memoir  of 
M*  Chassaignac,  already  referred  to,  the  author  speaks  highly  of 
the  advantage  of  injections  of  very  dilute  hydrochluric  acid, 
which  have  the  effect,  according  to  him,  not  only  of  cleansing 
the  suppurating  cuvity,  but  also  of  hastening  the  removal  of 
superfieijil  exfoliations  by  dissolving  the  dead  bone. 

If  the  patient  has  survived  the  acute  stage  of  the  disease,  the 
abscess  may  long  remain  in  a  chronic  condition,  exposing  the 
bone.  In  the  more  favourable  cases,  the  outer  shell  only  of  the 
latter  has  perished ;  whOe  in  the  most  severe,  the  entire  shaH, 
separated  from  the  epiphyses,  may  come  away  in  a  mass;  or 
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even  the  epiphyses  themselves  may  share  in  the  destruction, 
though  that  is  not  often  the  ease.  The  treatment  of  these 
sequelae  of  diffuse  periostitis  will  be  spoken  of  in  the  section  on 
Necrosis,  where  also  will  be  found  discussed  the  subject  of  sub- 
periosteal resection  for  acute  disease. 

Osteo-myelitis. — DiflFuse  inflammation,  and  suppuration,  in  the 
cancellous  tissue,  an  affection  to  which  French  pathologists 
have  given  the  name  of  *  osteo-myelitis,'  is  more  frequently 
recognised  in  post-mortem  examinations  than  at  the  bedside  of 
the  patient.  The  more  acute  and  more  extensive  cases  of  this 
affection  are  closely  allied  to  pyaemia,  and  are  usually,  or  at 
any  rate  very  frequently,  followed  by  that  mode  of  death.  It 
bears  the  same  relation  to  the  medullary  tissne  as  the  complaint 
just  spoken  of  does  to  the  periosteum ;  but  the  difference  in 
character  between  the  periosteum  and  the  medullary  tissue,  the 
latter  being  so  much  more  rich  in  vessels,  especially  in  large 
patulous  venous  channels,  gives  to  osteo-myelitis  a  gravity  even 
beyond  that  of  diffuse  periostitis.  It  is  well  known  how  often 
diffuse  suppuration  is  found  in  the  diploe  of  the  cranium  after 
scalp-wounds,  and  how  the  *  puffy  tumour  of  Pott '  is  frequently 
only  the  sign  of  such  suppuration  ;  and  further,  in  what  a  large 
percentage  of  such  cases  evident  pyaemia  is  found.  It  is  pro- 
bable that  in  all  these  cases  the  external  table  of  the  bone  has 
been  wounded,  and  the  diploe  thus  exposed ;  in  fact,  the  only 
known  cause  of  osteo-myelitis  is  a  wound  which  exposes  the 
cancellous  interior,*  or  an  injury  to  the  interior  of  the  bone, 
perhaps  unaccompanied  by  external  wound,  as  in  fracture.  It 
is  a  frequent  cause  of  death  after  amputations  and  other  surgical 
operations  in  which  bone  is  divided. 

When  a  bone  is  examined  in  which  osteo-myelitis  has  run  an 
acute  course,  the  cancelli  are  found  loaded  with  pus,  and  the 
medullary  tissue  usually  injected  and  often  sprinkle  with  ecchy- 
moses ;  the  periosteum  also  is  often  in  the  course  of  separation 
from  the  bone ;  but  the  bony  tissue  itself  does  not  generally 
show  any  appreciable  change.  In  the  larger  bones  the  disease 
usually  terminates  fatally  at  this  stage  ;  but  should  the  patient 
survive,  the  pus  may  penetrate  into  neighbouring  parts,  most 
probably  into  the  nearest  joint,  or  central  necrosis  may  result 


*  Unless  the  infection  of  constitutional  syphilis  should  be  added.     See  infi*, 
on  Syphilis  in  Bone. 
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Spectxnens  to  »liow  eiOiei'  of  tliea^  teiTninatioti^  are  not  wanting  in  our 

^imtholngical  collections.     TbiJa,  in  tlie  Museuni  of  St,  Bartholomew*^  Hospital 

tbert?  U  u  beautiful  sped  men  *  of  intlftmed  and  thickened  mednllAry  membrane 

^€>f  the  hunierufl^  which  shows,  m  a  coaseqiienie  of  the  mtlammation,  a  portion 

&f  canceltons  tissue  exfoliftttd  and  h'ing  loo&e  in  the  uieilulliirT  Cfttiai     A  long 

«tttla  leads  through  the  tube  of  the   bone  into  the  elb<iw-j<>tnt.     The  same 

muMMim  poa^iesses  another  Bpecimen,t  in   which   acute   dittnsed  suppuration, 

through  the  ti^^ue  of  many  of  the  long  bonesi  has  caused  abaceaa  in 

I  Imees  iind  anklea  on  both  ^ides. 

The  symptoms  of  this  grave  affection  are  exceedingly  obscure : 
it,  like  other  extensive  and  acute  affections  of  bones,  is  often  ac- 
companied by  diffuse  inlliinimatiou  of  the  soft  parts,  which  then 
^masks  the  deeper  affection,     Rigors  and  general  fever  always 
rk  the  onset  of  acute  osteo-myelitis,  but  the  only  known 
gymptom  of  the  disease  in  the  bone  is  the  separation  or 
esaion  of  the  periosteum  from  it,  accompanying  diffused  pain 
the  bone,  and  not  caused  by  effusion  on  the  external  surface 
^the  latter.     After  amputations,  a  prominent  fungous  mass  is 
en  seen  projecting  from  the  end  of  the  Wne,  and  proves  the 
tence  of  a  certain  extent  of  inflammation  of  the  medullary 
sue ;  but  this  need  not  necessarily  have  affected  the  bone  so 
fextensively  as  to  deserve  the  name  of  osteo-myelitis ;  m  fact, 
that  affection  is  seldom  recognised  before  death,! 

To  obviate  the  formidable  dangers,  and  the  extensive  disin- 
tegration of  parts  connected  with  oateo-myelitisj  it  is  justifiable 
any  case  where  pain  in  the  bone,  accompanied  with  the 
%rj  symptoms  of  a<?ute  snppiu'ation  (rigors,  fever,  &c.),  but 
doot  signs   of  external  or  periosteal   mischief,   induces    a 
reasonable  suspicion  of  this  affection,  to  expose  the  surfac'e  of 

»the  bone  by  a  free  incision.     Should  the  periosteum  be  found 
separated,  or  even  separatmg,  from  the  bone,  the  diagnosis  of 

k"  Series  i*  No.  207. 
t  Ibid.  No.  105.     See  also  No,  104,  a  preparation  in  which  the  whole  of  the 
Ifer  portion  of  the  oe  calciB  is  separating^  from  ita  outer  wall,  aa  a  consequence 
'•fifiiLsed  suppuration  through  iU  concelli. 

t  If  after  an  amputation  acute  oateo-myelitis  be  suspected,  the  snrgeon  can 
e^Ublifth  hi^  diagnosis  by  patting  the  patient  under  chlorofurm,  and  ascertain- 
ing by  means  of  the  prob^  that  the  whole  medullary  Uasue  is  broken  up  for  a 
_conjdderable  dlitance,  as  well  m  the  small  ptjrtion  which  ia  projecting  out  of 
Bibe  wound-     See  Fayrer,  in  Indian  Annals  of  Med.  Science^  Oct*  1805.     *The 
^bpptoms  of  acute  osteo-mjelitlB  are  pain  in  the  part,  oedema,  and  swelling' 
^JElMiding  down  the  limb;    geiiMral   fever,  with  quick   pulse,  and   increased 
temperature,  and  more  especially  the  recesaion  of  the  soft  parts,  including  the 
peiiofiteiim,  from  the  hone,  which  is  then  left  denuded  at  the  bottom  of  the 
wound- *^ — "Sit.  Georges  Hmintal  MepotiSf  toL  i,  p.  150, 
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diflFused  suppuration  in  the  cancelli  will  be  rendered  highly  pro- 
bable. When  this  separation  of  the  periosteum  has  proceeded 
to  any  great  extent,  amputation  of  the  member,  or  excision  of 
the  diseased  bone,  is  certainly  indicated.  It  should  be  remem- 
bered that  the  disease  is  a  rapid  one,  the  fatal  complications  of 
internal  phlebitis  and  pysemia  imminent ;  and  therefore  treat- 
ment, to  be  eflFectual,  must  be  adopted  early.  Medicine,  as  might 
be  expected,  has  little  eflfect  on  the  disease  ;  but  the  fever  which 
accompanies  it  should,  of  course,  be  treated  on  the  ordinary 
principles.  In  deciding  on  the  question  of  removing  the  diseased 
bone  (an  operation  which  would  in  ordinary  cases  be  held  to  be 
contra-indicated  if  pysemia  had  set  in),  it  should  not  be  forgotten 
how  much  the  early  symptoms  of  systemic  infection  resemble 
those  of  typhoid  fever  ;*  so  that  it  may  be  proper  in  doubtful 
cases  to  give  the  patient  the  benefit  of  the  doubt,  and  attempt 
to  relieve  him  from  the  source  of  irritation. 

In  chronic  osteo-myelitis  the  removal  of  the  limb  is  frequently 
successful  in  aflfording  the  patient  relief  from  an  abiding  source 
of  irritation,  which  will  at  length  otherwise  prove  fetal ;  bnt 
when  this  aflPection  is  limited  to  a  portion  only  of  the  bone,  the 
expectant  treatment  is  indicated,  and  the  patient  may  recover 
after  the  extraction  of  a  sequestrum. t 

Chronic  abscess. — Limited  suppuration,  or  abscess  in  the  can- 
cellous tissue,  is  an  aflfection  which  is  fortunately  far  more  easily 
recognised,  and  far  more  under  the  control  of  surgery,  than 
osteo-myelitis.  It  hardly  needs  to  be  said  that  this  condition  of 
bone  was  first  discovered  and  described  by  Sir  B.  Brodie.  J  The 
symptoms  are  not  always  very  clear,  but  a  careful  study  of  the 
case  seldom  fails  to  establish  the  correct  diagnosis.  The  seat 
of  the  disease  is  almost  always  the  ai'ticular  extremity  of  the 
bones  which  form  one  of  the  great  joints — knee,  ankle,  or 
elbow.  The  tibia  is  more  frequently  affected  than  any  other 
bone,    and   usually  at  its  upper  end.     Chronic    abscess  may, 


*  See  vol.  i.  p.  254. 

t  I  would  reler  on  the  subject  of  chronic  and  acute  osteo-myelitis,  to  the 
well-known  paper  by  M.  J.  Iloux,  read  before  the  Academie  Imp.  de  Med.y  and 
to  the  criticisms  of  M.  Legouest,  M.  Larrey,  and  others  on  it,  which  are  to  be 
found  in  the  Society's  Btdletin  for  1859-00,  vol.  xxv. ;  to  a  paper  by  Mr. 
Longmore,  in  Mcd.-Chir.  Trans,  vol.  xlviii. ;  and  to  one  by  myself,  in  St. 
George  8  HospiUd  RtportSj  vol.  i.,  quoted  above. 

\  Lectures  on  Pathology  and  Surgery^  ed.  1840,  p.  395. 
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MloweTery  occur  in  any  situation.*  The  abscess  is  almost  always 
Utnated  on  the  superficial  side  of  the  bone,  and  is  probably 
oeoasioned,  in  most  cases,  by  external  violence,  or  other  causes, 
acting  on  that  surface  ;  but  the  history  is  often  obscure,  in  con* 
sequence  of  the  chronic  iiature  and  insidious  progress  of  the 
umlady.  The  disease  is  said  to  be  more  frequent  in  England 
than  on  the  continent  of  Europe.f 

The  symptoms  are,  a  dull  aching  pain  in  the  part,  often 
worse  at  night  than  during  the  daj ,  liable  also  to  cither  remis- 
iions  and  exacerbations,  and  increased  by  exercise  or  pressure. 
In  most  cases  the  b<:>ne  is  especially  tender  at  one  particular 
spot^  where  the  abscess  has  advanced  nearest  to  the  surtace, 
ud  there  is  slight  tumefaction  of  the  soft  parts  over  it.  Some- 
titnee,  but  not  always,  a  little  enlargement  of  the  bone  itself 
may  be  made  out.  There  is  perhaps  nothing  very  charac- 
teristic in  these  symptoms  taken  separately,  or  on  a  first  ex- 
amination ;  but  the  persistence  of  the  whole  assemblage  of 
Mtrhem  for  a  considerable  period  of  time,  and  in  spite  of  judi- 
kons  treatment,  directed  to  subdue  an  inflamed  condition  of 
the  bone,  will  be  reasonable  ground  for  the  diagnosis  of  chronic 
abscess,  and  more  especially  if  the  neighbouring  joint  be  un- 
affected. The  localised,  and  very  circumscribed,  tenderness  is 
perhaps,  when  well  marked,  the  most  unmistakable  sjTnptom. 

The  condition  of  the  diseased  bone  testifies  very  clearly  to 
the  nature  of  the  morbid  process,  so  that  few  museums  are 
without  some  of  these  preparations.  The  following  is  Sir  B, 
Brodie"8  description  of  the  first  preparation  which  he  dis- 
sected :  I  *  The  lower  end  of  the  tibia  is  enlarged,  and  the  sur- 
fiice  presents  marks  of  great  vascularity.  The  bone  in  the 
rparation  is  divided  longitudinally,  and  just  above  the  articu- 
flurface  there  is  a  cavity  as  large  as  a  small  chestnut. 
is  cavity  was  filled  with  dark-eoloured  pus.  The  inner  sur- 
of  it  is  8moc»th.  The  bone  immediately  surrounding  it  is 
er  than  natural.' 
If  the  case  be  allowed  to  proceed  beyond  this  stage,  serious 
and  frequently  fatal  mischief  may  ensue  from  the  extension  of 
the  abscess  into  the   neighbouring  joint.     Before   this  event 

•  In  ih^  Museum  of  8t.  Thciinaa'a  Hospital  iLer**  arn  exampleii  in  tie  body 
I  of  a  rib,  in  the  clavicle,  and  st^ratim.     Series  C,  Xos.  S4^  S4\  &ft, 
t  Mr,  A.  Bruce,  in  3M.  Times  and  GazetU,  1806,  vol.  t.  p.  207. 
I  Op.  eit.   p.   '307.      The  original  preparation  ia  in  the  Museum  of    St. 
e*0  Hoflpital,  iSeries  ii.  30, 
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occurs,  however,  the  patient  may  be  much  inconvenienced  by 
repeated  attacks  of  swelling  and  pain  in  the  joint  when  he 
attempts  to  use  the  limb,  the  effects  of  slight  synovial  inflam- 
mation set  up  by  the  neighbouring  abscess.  Best  and  cold 
applications  will  generally  remove  these  symptoms,  but  only  to 
recur  as  soon  as  the  patient  again  attempts  to  move  about.  On 
the  cure  of  the  abscess  they  will  immediately  and  permanently 
disappear.  When  the  abscess  has  burst  into  the  joint,  the 
affection  of  the  bone  becomes  merged  in  the  more  serious  injniy 
to  the  articulation. 

Treatment. — In  all  cases,  as  soon  as  the  diagnosis  has  been  so 
far  settled  as  to  satisfy  the  surgeon  that  operative  interference 
is  justifiable,  he  ought  to  explain  the  nature  of  the  case  to  the 
patient,  and  endeavour  to  obtain  his  consent  to  the  simple  operar 
tion  which  will  at  once  establish  the  diagnosis  and  cure  the  dis- 
ease. There  is  not  generally  much  difficulty  in  obtaining  the 
consent  of  the  patient,  whom  long-continued  suffering  and 
enforced  inactivity  have  rendered  greedy  of  any  chance  of  relief. 
Chloroform  should  be  administered,  and  the  suspected  part  of  the 
bone  well  exposed  by  a  crucial  incision.  The  bone  should  then 
be  perforated  to  a  considerable  depth  with  a  small  trephine, 
which  should  not  have  a  shoulder.  If  one  spot  on  the  surface 
of  the  bone  appears  softer  than  another,  this  should  be  selected 
for  the  centre  of  the  opening.  Very  often  pus  will  be  seen 
welling  up  in  the  groove,  as  soon  as  the  trephine  has  penetrated 
the  compact  wall  of  the  bone.  The  instrument  may  then  be 
withdrawn,  and  on  the  circle  of  bone  being  raised  with  an 
elevator,  the  pus  will  be  evacuated.  The  cavity  exposed  is 
lined  with  a  thick  *  pyogenic '  membrane,  and  its  surface  is 
very  sensitive.  The  pus  is  only  in  small  quantity  (generally 
about  a  tea-spoonful) ;  *  but  its  evacuation  suffices  at  once  to 
relieve  the  patient  of  his  wearing  pain,  and  he  is  soon  restored 
to  perfect  health,  the  cavity  being  filled  up  with  a  fibrons 
material,  by  which  in  all  probability  the  excised  piece  of  bone 
is  ultimately  reproduced. 

Two  things  may  interfere  with  the  complete  and  imme- 
diate success  of  this  operation — the  diagnosis  may  have  been 
correct,  but  the  place  selected  for  trephining  may  have  been 


•  In  an  abscess  of  the  lower  end  of  the  tibia,  after  an  old  frun-shot  wound, 
lately  under  my  care,  there  was  at  least  lialf  an  ounce  of  pus.  This  was,  I 
think,  the  largest  cavity  I  have  ever  met  with. 
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not  qtiite  the  right  one ;  or  the  diag^nosis  may  hare  been 
wrong,  and  the  sjmptoms  have  depended  merely  on  chronic 
ostitis*  In  the  latter  ease,  as  may  be  seen  by  Sir  B.  Brodie's 
patient  above  referred  to  (p.  740  note),  the  operation  will  often 
do  good,  will  relieve  the  pain  of  the  inflammation,  and  perhaps 
prove  the  starting-point  of  a  healthier  action.  It  is  well,  how- 
ever, remembering  that  this  mistake  has  been  committed  by 
the  best  snrgeons,  to  prepare  the  patient  for  it,  so  that  he  may 
not  be  too  much  disappointed  if  the  surgeon  shall  afterwards 

Fia  188. 
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[  trepliiDing  in  chronic  iibuct'Kfi  of  bone.  a.  Tho  point  irhere  the  trephiDe 
hai  be4^n  Applied  R.hmt  half  an  inch  fmm  the  ftbtcess.  h.  The  wall  of  tiie 
Ixnia,  tiiickeDDd  bjr  infiaininutioii.  c.  The  caritj  oft  ht}  abscess.  <i.  The  pyogenic 
mcmhrnDo.  (From  a  preparation  in  SL  Gcorgc'»  Hospital  Muiieuni.  8enea  ii. 
Ko.  31.) 

baTe  to  confess  that  no  pus  was  found*  If,  however,  the  trephine 
do  not  come  down  upon  an  abscess,  it  should  not  be  forgotten 
that  this  may  depend  on  the  opening  having  been  made  on  one 
side  of  the  abscess,  which  may  be  lying  close  to  the  trephine- 
hole,  but  separated  from  it  by  a  thin  bony  septum.  This  is 
illustrated  by  the  accompanying  dramiig  from  a  preparation  in 
the  Museum  of  St,  George's  Huapital,  It  is  advisable,  there- 
hre^  when  the  pus  has  been  missed,  before  giving  up  the  opera- 
tian^  to  pierce  the  walls  of  the  trephine-hole  in  several  direc- 
tioiifl  with  a  sharp -pointed  instrument,  in  order  to  remove  the 
bone  freely  with  a  chisel  if  a  drop  of  pus  follow  any  of  these 
punctures. 


Caries. — The  word  caries  will  be  used  in  the  sequel  as  equiva- 


lent  to  the  term  '  ulceration  of  bone/  It  is  tme  that  some 
pathologfists  of  the  greatest  authority  have  limited  the  use  of^ 
the  term  caries  to  scrofulous  ulceration,  and  others  have  sought  1 
to  establish  a  generic  difference  between  caries  and  ulcerati'jii. 
As  to  the  latter  point,  however,  I  must  confess  that  a  careM 
perusal  of  works  in  which  caries  and  ulceration  are  treated  of 
under  separate  heads,  has  failed  to  make  me  see  the  distinction 
which  the  writers  wished  to  establish ;  and  with  reference  to  the 

Fro.  190. 
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Simple  iiWmtlon  of  bono.  (From 
u  ftrt^pnrntion  (No*  6(17)  in  llie 
Musouni  of  iht)  Rojjil  College 
of  burgeoni.) 


Sfrumous  (or  6o-c«lled  *  c»iririttB') 
11  Icemt  i ou  of  bone,  ( M  utmm  of 
RovttI  CoU«tt«  of  SunEfotA 
No.  626.) 

former,  although  there  is  as  much  difference  between  stniimmi 
ulceration  and  simple  ulceration,  when  occurring  in  a  boitc«  m 
there  is  between  the  same  processes  in  soft  paH-  "^  -  ^.*1.,..^  to* 
that  there  is  any  more  reason  to  attach  a  ft^: 
process  as  occurring  in  btmes  than  in  other  Wt 
fusion  is  certainly  occasioned  |*y^^  n 
many  cases  where  the  Btnm»f*  * , 
mutter  of  inference. 

Superficial  ulceration  is 
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racters.     The  periosleum  is  looseiiefl  from  the  surface,  ami,  if 

the    disease   is   advanced,  will  be  found   much  tlii<jkened,  and 

converted  into  a  villous  mass  of  a  pink  colour,  resembling  a 

layer  of  granulations^     Tliis  aubstanee  adheiTS  verjr  loosely  to 

the  surface  of  the  bone,  and,  when  lifted  up  from  it,  it  is  found 

to  fit  into  depressions,  whieh  seem  to  have  been  hollowed  out 

of  the  bone  bj  the  agency  of  the  granulations.     The  bone  at  a 

Tery  slight  deptli  underneath  is  found,  in  most  cases  of  healthy 

inflammation,  of  the  ordinary  consistence  of  cancellous  tissue, 

which  it  resembles  in  structure  even  in  those  parts  which  ought 

to  be  compact.    In  strumous  caries,  on  the  contrary,  the  osseous 

stmeture  will  be  found  softened  and  otherwise  altei-ed,  as  wUl 

Jye   described  when  treating  of  struma  in   bone  ;  and  it  is  to 

this  combination  of  strumous  inflammation  of  the  body  of  a 

bone  with  ulceration  of  its  surface,  that  the  old  descriptions  of 

caries  appear  to  be  intended  to  apply.     The  ulcerateii  surface  in 

lieolthy  inflammation  is  superiieially  excavated,  much  softened. 

mild   easily  brc^ken   down   by  the   pressure   of  a   probe.     The 

interior  of  carious  bone  is  softened  by  inflammation,  its  cancelli 

H  enlarged,  and   tilled  with  the  products  of  the  softening  and 

K  disintegration  which  have  been  going  on  around  them.     These 

^kpoducts,  as  has  been  noticed  above,  are  priueipally  oil-globules, 

^^^lood,  and  other  debris  of  the  soft  tissues,  and  granular  inorganic 

materials,  having  the  same  chemical  composition  as  the  salts 

of  the  bone.     The  soft  tissues  almost  always  take  part  in  the 

morbid  actions  which  lead  to  caries,  and  abscesses  are  formed 

which  burst  externally,  and  leave  sinuses  communicating  more 

I  or  less  directly  with  the  softened  bone,  and  through  which  some 
part  of  its  exposed  surface  can  generally  l>e  felt  with  the  probe. 
Abscesses,  however,  frequently  form   in  the  neigh b>ui*hood  of 
inflamed  bones  without  any  actual  communication  with  them. 
Tills  is,  perhaps,  more  peculiarly  the   case  in  childhood,  and 
near  the  joints. 
Symptoms. — The  symptoms  of  caries  are  merely  those  of  in- 
.tion  plus  an  abscess  exposing  softened  bone ;  hence  all 
has  been  said  about  the  frequent  obscurity  of  the  early 
stages  of  ostitis  will  apply  to  caries,  and  with  greater  force, 
inasmuch  as  these  ulcerative  actions  are  inure  prone  to  occui'  in 
the  course  of  low  inflammations.     Constant  pain,  then,  in  the 
^t  4iei^hbourhood  of  a  bone,  with  swelling  and  more  or  less  loss  of 
B  tJie  function  of  the  part,  followed  by  abscess  which  will  not  heal, 
HjJidieate  usually  that  the  abscess  proceeds  from  idceratio^  of  a* 
Btol.  ui,  3  c 
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bone ;  and  this  presumption  is  much  strengthened  if  the  pus 
have  a  putrefied,  ofiFensive  odour,  and  a  prominent  mass  of 
granulations  project  from  the  smus ;  and  it  is  converted  into 
certainty  if  fragments  of  bone  can  be  found  in  the  discharge,  or 
if  the  communication  with  the  bone  is  sufficiently  direct  to  allow 
of  its  being  struck  with  a  probe.     When  carious  bone  is  touched 
by  the  probe,  it  is  not  usually  found  particularly  sensitive,  per- 
haps is  not  sensitive  at  all ;  it  bleeds  readily ;  its   surface  is 
irregular,  and  may  generally  be  felt  to  be   soft.     When  the 
opening  is  sinuous  and  the  bone  cannot  therefore  be  struck, 
the  diagnosis  can  be,  of  course,  only  inferential,  and  founded 
mainly  on  the  persistence  of  the  symptoms.     Chemical  analysis 
of  the  pus  may  also  sometimes  assist  the  diagnosis,  since  the 
pus  from  diseased  bone  contains  more  phosphate  of  lime  than 
that  from  soft  parts.*   Sometimes  the  patient's  sensations  afford 
valuable  evidence,  more  particularly  in  caries  from  healthy  in- 
flammation, where  striking  lightly  over  the  carious  part  often 
causes  the  same  kind  of  sharp  pain  as  is  felt  when  a  carious 
tooth  is  struck. 

Caries  is  generally  accompanied  by  more  or  less  of  plastic  or 
organisable  eflFusion  in  the  bone  in  the  neighbourhood  of  the 
ulcerated  spot,  leading  to  condensation  of  the  deeper  parts  of 
the  bone,  and  to  periosteal  deposit  of  bone  on  the  surface.  This, 
however,  is  the  case  only  in  those  instances  where  the  process 
partakes  of  the  healthy  or  sthenic  character.  In  those  low  in- 
flammations which  are  usually  called  strumous,  whether  con- 
nected with  obvious  deposit  of  tubercle  or  not,  such  thickening 
or  periosteal  deposit,  is  often  absent ;  but  the  bone  is  sofkened 
throughout  all  the  affected  portion,  the  disintegration  becoming 
less  and  less  perceptible  at  a  distance  from  the  part  where  the 
loss  of  substance  exists.  The  deposit  around  ulcerated  bone 
frequently  leads  to  anchylosis  of  the  less  movable  joints ;  an 
occurrence  which  is  extremely  common  in  the  tarsus. 

In  cases  of  superficial  ulceration  of  bone,  the  agents  for  its 
removal  are  either  the  periosteum,  when  tliat  membrane  remains 
entire,  or  the  granulations  which  spring  from  inflamed  snr- 
rounding  parts  when  the  periosteum  has  been  removed-t  Other 


•  Bransby  Cooper,  Lectures  ou  Snrfjery  j  Barwell,  On  Diseases  of  the  JoiaU, 
p.  2;38,  18(U. 

t  See  Packer's  Malfjaufne^  p.  106,  for  the  appearances  of  a  bone  undei^going 
absorption  by  granulation  for  tlie  removal  of  a  sequestrum  after  compound 
fracture. 
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9,  however,  of  ulceration  are  met  with,  in  which  the  disease 
more  deeply  seated,  and  eommenf  es  in  iiiflammMtion  of  the 
lembrane  lining  the  cancelli  or  medullary  cavity,  and  where, 
ierefore,  the  agents  for  the  removal  of  the  bone  are  to  be 
ight  in  the  vessels  of  this  membrane*  Sueh  cases  as  these 
very  rare-  I  am  able  to  refer  to  preparations  showing  the 
ity  of  the  affection,*  but  I  have  no  knowledge  of  the  special 
"iymptoms  which  it  presents,  or  the  indicatioos,  if  any,  which  it 
famishes.  It  is  evident  that,  shut  up  as  the  inflamed  parts  are 
in  the  interior  of  the  bi:mc\  the  prodnets  of  infianmiation  can 
find  no  exit,  and  the  disease  must  soon  Ijeeome  merged  in  one 
involving  more  extensive  deatruction,  Le*  in  diffused  suppuration 
or  internal  necrosis. 

L  A  question  is  very  frequently  asked  as  to  whether  caries  or 
Wceration  in  bone  he  a  curable  affection  or  not.  To  this  only 
one  answer  ciin  be  given :  viz,  that  no  ulcerative,  Le.  destructive, 
process  is  ever  cm*able,  in  the  widest  sense  of  that  term,  since 
some  defect  will  always  remain ;  but  that  iilet*rdtiou  in  bone, 
like  ulceration  in  soft  parts,  may  terminate  in  cicatrisation,  or 
the  reprofhietion  of  an  inferior  kind  of  bone  which  is  less  vas- 
cular, and  less  smooth  and  well  formed  than  the  portion  which 
it  replaces.  This  fortunate  termination  becomes  less  probable, 
tlie  deeper  the  disintegi-ation  of  the  bone  extends,  and  the  more 
profound  is  the  constitutional  cachexia  with  which  it  is  assi> 
ciated.     In  extensive  strumons  caries  it  is  hopeless. 

The  ireatment  of  bone  affected  with  this  form  of  inflammation 
is  a  matter  of  great  importance  ;  since  u|>on  the  success  or 
&ilare  of  such  treatment,  the  pre8er\'ation  of  the  bone,  and  with 
it  sometimes  of  the  limb,  or  even  the  life  of  the  patient,  may 
depend*  Uleemtion  in  bone  does  not  differ  materially  from  the 
same  process  in  soft  parts,  except  in  the  far  greater  length  of 
time  which  it  usually  occupies.  In  the  bone,  as  in  soft  parts, 
the  powers  of  nature  will  in  most  cases  suffice  for  cnre,  when 
cure  is  possible,  if  the  parts  be  put  in  a  suitable  fKisition,  kept 
at  rest,  and  preser\'ed  clean  and  free  irom  the  accumulation  of 
the  discharges.  But  often  the  patient  cannot  wait  for  the 
completion  of  this  natural  process,  and  calls  upon  the  surgeon 
to  deliver  him  from  the  chronic  malady  which  has  become  in- 
Dpportable*  Or,  sometinies  his  health  gives  way  nnder  the 
ed  discharge ;  or,  after  an  interval  of  quiescence*  the 


St-  Bartholomew's  IIo!t|iitii!  Museum,  series  L  No.  103, 
5  c  2 
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caries  again  makes  progress,  and  threatens  to  inyolve  neighboni^ 
iug  bones,  and  to  impair  the  functions  of  the  whole  limb,  if  not 
arrested.  This  is  more  peculiarly  the  case  in  the  tarsus,  and 
other  ^  irregular '  bones.  In  the  ordinary  treatment,  then,  of 
caries,  no  other  local  measures  are  required  than  to  provide  a 
free  exit  for  the  discharges,  and  to  keep  the  exposed  surface  of 
bone  clean.  The  appropriate  constitutional  treatment  will  com- 
plete all  that  art  can  do  to  promote  recovery,  and  more  active 
surgical  interference  is  not  only  useless  but  hurtful,  as  it  rish 
doing  harm  without  a  reasonable  prospect  of  doing  much  good. 
Incisions,  however,  should  not  be  spared  to  the  utmost  extent 
necessary  to  keep  the  discharge  fi'ee,  or  perhaps  even  somewhat 
beyond  this  limit.  In  fact,  in  all  the  acuter  cases  of  ostitis, 
much  benefit  appears  to  follow  the  mere  division  of  the  tense 
structures  over  the  bone.  When  the  surface  can  be  felt  exposed 
and  carious,  it  is  still  more  necessary  to  have  a  free  discharge; 
since  otherwise,  the  pus,  being  confined,  may  burrow  beneath 
the  periosteum,  and  extend  the  mischief  to  the  neighbouring 
parts  of  the  bone.* 

Often  after  this  free  exposure  of  the  carious  bone,  the  disease 
will  gradually  subside ;  but  when  this  is  not  the  case,  the 
question  occurs,  whether  it  will  be  proper  to  attempt  to  remove 
the  carious  surface  and  expose  a  more  healthy  one,  either  by 
rasping  or  gouging  the  bone,  or  by  the  application  of  the 
actual  cautery ;  or  to  modify  the  diseased  action  by  injections, 
or  by  applications  to  the  carious  part.  The  injections  which 
are  in  use  are  composed  either  of  iodine  or  dilute  mineral  mi. 
The  latter  is  intended  to  unite  with  the  base  of  the  phosphatic 
salts  of  the  bone,  and  thus  to  remove  its  surface  by  disintegrat- 
ing successive  portions  of  it.  It  has  been  tried,  and  is  strongly 
recommended  by  M.  Chassaignac ;  t  and  no  objection  appears 
to  exist  to  its  employment  in  suitable  cases ;  but  I  cannot  say 
that  I  have  found  much  benefit  from  its  use.  The  injection  of 
tincture  of  iodine  in  the  treatment  of  abscess  depending  on 
disease  of  inaccessible  portions  of  bone  (as  in  psoas  and  lumbar 
abscess),   has   been   warmly    extolled    by  M.    Boinet.J      But 


•  Some  authora  teach  that  pus  ext^rcises  a  solvent  power  upon  the  hmj 
ti.ssuc  itself.  This  doctrine  appears  unsupported  by  direct  evidence:  and 
it  st»euis  improbable  that  the  bone  can  be  so  dissolved  while  it  retains  its 
vitality. 

t  ^fnn.  de  la  Societd  de  Chtntr(/ie,  loc.  cit. 

I  Ibid.  vol.  11.  ^.  454, 
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M,  Eobert,  who  has  tested  the  pmctiee  hj  numerous  trials,  pro- 
nounces (what  indeeil  theoretieal  reasoning  won  hi  have  led  us  to 
expect)  that  M-  Boinet  *  has  singularly  over-estimated  the  good 
effects  of  iotline/  *  and  from  tlie  few  trials  that  I  have  had  tlie 
Opportnnitj  of  making,  I  believe  that  M.  Rohert's  estimate  of 
this  treatment  is  very  near  the  truth.  The  iodine  may  be  used 
diluted  at  first,  with  one  or  two  parts  of  water  ;  and  afterwards 
the  pure  tincture  (Lond*  Phar,)  may  be  used*  It  is  better  at 
first  to  withdmw  as  much  of  the  injection  as  will  run  out,  and 
cover  the  opening  with  a  poultice.  Numerous  injections  will 
be  necessary. 

In  cases  of  superficial  caries  of  bones  which  can  be  exposed 
lout  too  moch  injury  to  the  soft  pai-ts  (of  which  the  tibia 
CjlDd  calcaneum  are  the  most  familiar  examples),  it  may  some- 
times be  advisable  to  ra^p  or  gouge  away  the  carious  sm-face 
f4^  the  bone,  and  endeavour  to  arrest  the  further  progress  of  the 
^disease  by  the   application   of  the   actual   cautery  or   strong 
nitric  acid  to  the  surface  so  exposed ;  or,  if  the  disease  be  xery 
soperticial,  the  latter  measures  may  be  sufficient,  without  any 
preliminarj^  remt^val  of  bone. 

Mr.  Polluck  hits  employed  the  application  to  the  carious 
sortace  of  sulphuric  acid,  at  first  diluted  with  an  ecpial  bulk 
of  water,  and  then  more  and  more  nearly  pure,  {^>enci]led  on  tlie 
surface  when  exposed  by  turning  away  the  soft  parts.  The 
Brst  application  dissolves  a  portion  of  the  exposed  bone,  and 
chars  and  kills  the  rest  of  the  surface ;  when  this  comes  away, 
if  more  dead  or  diseased  bone  is  exposed,  it  can  be  similarly 
treated  until  a  healthy  gninulating  surface  is  reached.  In 
this  way  also  supertieial  exfoliations  of  necrosed  bone  can  he 
removed.  I  have  witnessed  the  success  of  this  plan  in  the 
bands  of  my  colleague,  and  can  speak  also  favourably  of  it 
Sfom  my  personal  experience. 

Another  plan,  which  is  applicable  also  to  the  treatment  of 
caries  in  more  deeply-seated  bones,  has  been  proposed  by  Dr. 
Fitzpatriek.f  He  convex'ts  the  sinuses  leading  down  on  tij  a 
diseased  bone,  into  a  large  funueUshaped  opening,  by  the 
repeated  action  of  the  Vienna  paste  (potassa  cum  calce),  and 
having  thus  brought  the  diseased  bone  within  reach,  he  pierces 
its  tissue  with  a  strong  knife,  trocar,  or  small  trephine^  and 


•   iCobert,  Cmfh-euee*  df  Ch'm'fjttfi  chirnrffiettle,  p.  208.     Pftti*,  1800. 
t  SetJ  Jiew  Hj/d,  Kioc,  Bitrimiai  Edroipuij  lt*07-^,  p*  ~ii^* 
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then  freely  cauterises  the  full  extent  of  the  perforation.  The 
cauterisation  is  to  be  repeated  till  the  whole  extent  of  the 
disease  seems  to  be  removed,  and  the  use  of  the  limb  is  re- 
stored. Necrosis  can,  according  to  Dr.  Fitzpatrick,  be  ta?eated 
in  the  same  way  :  *  the  caustic  being  very  freely  used,  de- 
stroying all  foul  undermined  integument,  and  leaving  large 
clean  circular  openings,  more  than  an  inch  in  diameter,  and 
extending  deeply  down  into  the  sequestrum,  into  contact  with 
which  the  caustic  in  stick  and  powder  is  to  be  finely  brought' 
He  recommends  it  also  in  simple  inflammation  (a  recommen- 
dation in  which  I  cannot  say  that  I  concur) ;  but  not  in  diffused 
suppuration.  My  personal  experience  of  this  treatment  has 
been  limited,  and  in  one  case  which  seemed  peculiarly  well 
suited  for  the  treatment,  and  where  the  disease,  which  was 
seated  in  the  ankle,  was  in  a  perfectly  chronic  state,  the  patient 
died  of  pyaemia. 

These  operations  should,  however,  only  be  performed  in 
cases  of  evident  necessity.  We  have  only  too  fr^uent  in- 
stances of  the  dangers  of  all  operations  on  bone,  especially  of 
such  as  involve  the  exposure  of  large  surfaces  of  the  cancellous 
tissue,  as  is  generally  the  case  in  these  gouging  or  rasping 
proceedings,  which  are  extremely  apt  to  be  followed  by  diffused 
inflammation  of  the  interior  of  the  bone  (osteo-myelitis)  and  by 
pysemia.  Still,  if  the  disease  be  accompanied  with  much  pain 
and  loss  of  motion,  and  the  wound  show  no  tendency  to  heal, 
the  patient  is  often  compelled  to  have  something  done  for  his 
cure,  as  otherwise  he  would  lose  his  means  of  livelihood;  or 
the  surgeon  may  think  it  right  to  interfere  in  order  to  arrest 
the  progress  of  the  disease  into  neighbouring  organs.  The 
decision  of  such  questions  as  these  must,  of  course,  be  left  to 
individual  judgment. 

The  application  of  the  actual  or  potential  cautery  appears  io 
be  less  dangerous  than  cutting  operations,  and  is  often  success- 
ful in  superficial  caries.  It  seems  less  in  use  than  might  be 
expected,  considering  the  many  cases  of  caries  limited  to  one, 
and  that  a  superficial,  bone  of  the  tarsus  and  metatarsus, 
which  are  seen,  especially  in  children.  Here,  however,  and  in 
all  situations  where  a  bone  can  be  removed  without  prejudice 
to  the  function  of  the  part,  excision  is  so  much  more  satis- 
iaetory  when  any  large  part  of  the  bone  is  involved,  that  it  is, 
perhaps,  not  wonderful  that  the  less  radical  measures  are  not 
much  in  use. 
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M.  S^dillot  has  proposed  a  more  extensive  use  of  the  opera- 
tion of  scooping  or  gouging  carious  bone,  as  a  substitute  for 
excision  or  amputation.*  His  plan  contemplates  the  removal, 
bjr  the  gouge,  of  the  whole  bone  except  a  shell  of  the  outer 
healthy  parts,  which  is  left  to  effect  the  restoration  of  the 
bone.  With  all  due  respect  for  the  authority  of  M.  S^illot, 
it  seems  impossible  to  allow  that  such  a  proposal  is  either 
Qsefdl  or  safe.  There  are  few  cases  of  extensive  and  deep- 
seated  caries  in  which  the  limits  of  the  disease  can  be  ascer- 
tained, and  a  partial  operation  is  often  worse  than  none  at  all. 
Besides,  extensive  exposure  of  the  interior  of  a  bone  is  a  most 
hazardous  proceeding,  and  only  too  often  terminates  in  pyaemia. 
M.  S^illot,  however,  is  said  to  have  performed  his  operation 
thirteen  times  without  any  instance  of  such  complication.  The 
further  consideration  of  this  question  will  occupy  a  portion  of 
the  essay  on  Excisions. 

Ulceration  in  bone  is  not  always  of  this  chronic  nature.  Mr. 
Stanley  has  describedf  some  cases  of  *  phagedsenic  ulceration ' 
of  bone  which  seem  to  have  been  connected  with  the  occurrence 
of  rodent  or  cancroid  ulcer  J  in  the  soft  parts  ;  and  in  diseases 
more  distinctly  pari-aking  of  the  nature  of  cancer  the  bones  may 
be  destroyed  with  great  rapidity  ;  but  here  the  aflFection  in  the 
bones  is  only  a  part  of  the  general  disease,  and  its  treatment 
must  depend  on  the  view  which  may  be  taken  of  the  latter. 
Cases  of  rapidly  spreading  ulceration  do,  however,  occur,  in 
which  the  bone  alone  is  affected. 

Tt7o  remarkable  instances  have  been  put  on  record  by  Mr.  Ccesar  Hawkins ;  § 
b  one  of  which  the  disease  was  only  part  of  a  general  strumous  affection,  but 
peculiar  on  accoimt  of  its  extreme  rapidity  and  great  extent.  The  other  was  a 
rery  remarkable  instance  of  removal,  by  disease,  of  great  part  of  the  skull-cap,  and 
protrusion  of  the  brain  through  the  opening  so  left ;  but  without  the  formation  of 
pus.  An  abscess  was  found  in  the  brain,  but  this  was  connected  with  violence 
lone  to  the  protruded  portion  of  that  organ,  and  not  with  the  disease  in  the 
bones.  No  distinct  proof  of  the  presence  of  any  constitutional  cachexia  was 
obtained,  nor  was  the  exciting  cause  of  the  complaint  apparent.  Its  inflam- 
matory nature  was  testified  by  distinct  marks  both  of  inflimimatory  thickening 
ind  of  inflammatory  erosion  on  the  bone  in  the  neighbourhood.  Therefore  the 
lid  definition  of  ulceration  as  '  absorption  from  inflammation  *  would  strictly 
ipply  to  this  extraordinary  case ;  and  we  have  already  seen  (see  pp.  731,  2)  that 


•  LancH,  Dec.  10, 1859.     S^dillot,  Stir  rj^videnipnt  de$  Os. 

t   Of*  Digeoies  of  the  Bones,  p.  65.  J  See  vol.  i.  p.  106. 

{  MecL^CMr.  Trans,  vol.  xxxix.  p.  285. 
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the   formation  of  pus,  thougli  an  ordiunry^  is   not  an  absolutely 
feature  in  ulceration  of  bone  ;  but  it  is  rarely  indeed  tliat  so  lar^  a  pi*rtion  < 
bon«  iH  removed  without  the  formation  of  ab^^<'«is,  especially  -when  c%Tm|i 
tiisue  h  involved;    for  the  instances  of  removal  of   inflamed  bone  withoi 
suppuration,  hitherto  noted,  have  occurred  almost  exclusively  ia  thick  < 
ccllous  bones,  euch  as  the  vertebne  and  tarsus. 


Kecranis,  or  the  death  of  some  considerable  portion  of  a  1 
occurs  as  the  consequence  of  any  cattse  which  sufficienti 
impedes  the  circulation  in  the  neighbourhood.  This  is  pr 
cisely  analogous  to  what  takes  place  in  the  gangrene  of  \ 
parts ;  and  as  in  gangrene  the  i ion- vascular  parts  are  mo 
easily  atlected,  and  then  those  which,  though  vascular, 
furthest  from  the  centre  of  the  circulation,  and  in  which  tl 
vessels  are  fewest  and  smallest,  so  the  frequent  occurreuce 
necrosis  of  bone  is,  no  doubt,  due  to  the  comparatively 
quantity  of  blood  which  circulates  in  that  tissue,  as  well  as  1 
the  inertensible  nature  of  the  osseous  substance  itself,  in  con» 
quence  of  which  any  extravasation  or  product  of  inflamuiatio 
causes  pressure  directly  upon  the  blood-vessels,  or  narrowing  < 
the  channels  for  the  conveyance  of  the  nutritive  plasma. 

It  ia  denied  by  some  authors  of  reputation  on  this  subject  th 
necrosis  is  ever  a  consequence  of  inflammation  of  boue,* 
they  refer  the  disease  always  to  periostitis  or  osteo-myelitis  i 
its  cause.     But  this  appeai-s  an  eiTor  in  two  seuses.     In  tl 
first  place,  there  is  no  essential  difference  between  periostitis,  < 
qst?o-rayelitis,  and  inflammation  of  bone.    The  diseases  so  calle 
are  only  inflammations  in  which  the  part  of  bone  alone  affect 
or,  as  is  much  more  common,  the  part  moftt  affected,  is  the  el 
tenial  table  or  the  medullary  tissue.     In  the  second  pla^.  tl 
disease  properly  called  ostitis  very  frequently  induces  necrosis 
not  indeed  usually  of  the  inflamed  part,  but  of  the  parts  i 
its  neighbourhood.     The  inflamed  part  itself  does  not  iisaalljj 
perish,  because  the  final  cause  of  necrosis  is  the  stoppage  oft 
circulation  by  the  obstruction  or  obliteration  of  the  vaseo 
channels,  while  the  first  effect  of  inflammation  is  the  enlar^- 
raent  of  those   channels.     IVhen  the  ostitis  has  reached  tlie 
stage  of  exudation,  the  dilated  vascular  channels  become  figuin 
narrowed ;  but  the  process  takes  place  slowly,  and  organisatiim 
which  involves  the  formation  of  new  vessels,  takes  place  in  tlie 
exuded  material  as  it  is  produced.     Still,  although  the  event  w 


•  Gerdy,  Maladies  dea  Onjanes  du  Mouvemeni,  p.  217.    IS^Oi 
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not  a  common  one,  traces  of  inflammation  are  seen  on  sequestra 
BufEciently  often  to  shuw  tLut  the  inflamed  part  does  sometimes 
ie.     The  same  causes,  in  fjict,  wliicli  proilnce  gangrene  in  soft 
paxts  will  oeciision  the  death  of  a  bone  ;  and  among  them  inflam- 

■  juation  holds  a  high  plaee,  less  on  account  of  its  direct  effect, 
ie.  its  tendency  to  produce  the  death  of  the  part  inflamed,  than 
of  its  indirect  consequences,  whereby  the  circulation  around  the 
inflamed  part  is  obstructed,  and  so  necrosis  of  the  neighbouring 
parts  is  induced.  Hence  iji  the  course  of  an  exteuHive  caries 
■tlie  circulation  of  some  considemble  portion  of  the  bone  is  apt 
to  be  destroyed,  and  then  a  necrosed  or  loose  piece  is  found  in 
the  middle  of  the  ulcerated  part.  Such  combination  of  necrosis 
with  caries  was  called  by  the  old  writers  dry  caries  or  hard 
caries. 

Another  very  frequent,  if  it  be  not  the  most  common,  cause 
of  superficial  necrosis  is  the  denudation  or  separation  of  the 

■  periosteum,  which  occurs  as  a  consequence  either  of  direct 
injury  or  of  etf  usion  between  it  and  the  bone.  It  is  true  that 
large  separations,  and  even  extensive  destruction  of  the  perius- 

■  teurn  may  occur  without  the  death  of  any  portion  of  the  bone, 
and  this  is  indeed  common  in  the  bones  of  the  head  and  face ; 
bnt  the  peculiar  circulation  in  the  former,  and  the  great  vascu- 
larity of  all  parts  in  the  latter  region,  sufficiently  explain  this 
&ct.  In  other  parts,  it  is  the  more  genei-al  rule  that  when  the 
periosteum  is  destroyed  or  separated  over  any  considerable 
portion  of  a  bone,  the  superficial  layers  of  the  latter  will  perish. 
This  is  one  reason,  among  many,  why  it  is  important  to  adjust 
the  soft  parts  over  a  bone  denuded  by  violence,  in  order  that 
they  may  rapidly  adhere  to  it,  and  that  so  fresh  vessels  may 
connect  the  periosteum  to  the  bone  before  the  latter  has  under- 
gone an  irremediable  change. 

k Violence,  acting  directly  upon  the  bone,  is  another  very 
?quent  cause  of  necrosis,  as  is  frequently  seen  in  compound 
icture,  where  both  the  periosteum  and  the  mcduUarj'^  tissue 
are  much  damaged,  and  the  bone  dies  without  any  proof  of 
previous  inflammation  having  existed. 

The  action  of  cold  is  often  exhibited  on  the  bones  as  on  the 
soft  parts,  and  the  subject  will  be  found  treated  of  under  the 
head  of  Frost-Bite  (vol.  i,  p.  1G9),  In  deep  burns  the  bones 
are  also  occasionally  charred^  and  they  are  frequently  involved 
in  gangrene  of  the  superficial  tissues,  from  whatever  cause  it 
arisen.     Certain  caustic  applications  are  well  known  as  frequent 
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canses  of  necrosis,  of  which  the  superficial  exfoliation  prodw 
on  the  surface  of  the  jaw  for  the  cure  of  epulis  is  a  fami 
example.  To  this  category  belongs  also  the  necrosis  of  the  jaw 
which  is  produced  by  exposure  to  the  fumes  of  phosphorus** 
The  various  constitutioual  cachexiee,  especially  s^^hilis  and 
struma,  are  frequent  causes  of  necrosis ;  but  here  the  affectioa 
of  the  bones  is  only  a  variety  of  the  inflammatory  process 

The  abuse,  and  even  oecasionally  the  moderate  use,  of  merca: 
is  another  cause  of  necrosis-     It  is  quite  true  that  many  of  the 
preparations   and   cases  entitled  '  necrosis  from  the  abuse  m 
mercury  '  may  be  explained  as  having  been  cases  of  syphilitic  ne* 
crosis,  in  which  mercury  had  merely  failed  to  arrest  the  disease, 
and  had  had  nothing  to  do  with  causing  it ;  but  there  are  too 
many  instances  on  record  of  the  occurrence  of  necrosis  of  the  jaw, 
during  the  administnition  of  mercury  for  some  disease  wljich 
has  no  influence  upon  the  bones,  to  admit  of  a  doubt  that  the 
affection  was  directly  induced  by  the  so-called  remedy.    Thua, 
in  the  Museum  of  Guy's  Hospital  (No.  1,091)  is  a  sequestrum 
consisting  of  two-thirds  of  the  alveolar  process  of  the  lower  jaw, 
which  is  said  to  be  *'  necrosis  induced  hj  the  use  of  mercury  ^H 
ovarian   dropsy/     Unfortunately  it   appears   that   what  ia  m 
moderate  use  of  mercury  in  one  person,  is  equivalent  in  tare 
cases  of  idiosyncrasy  to  an  excessive  abuse,  so  that  no  practi<5|B 
rule  can  be  laid  down ;  but  it  is  at  any  rate  proper  to  remembeP 
this  occasional  effect  of  mercury,  particularly  when  prescribing 
it  for  cachectic  persons*     In  the  Museum  of  St,  Bartholomew's 
Hospital  is  a  preparation,  in  which  necrosis  of  the  jaw  is  attri- 
buted to  the  administration  of  a  few  grains  of  mercury  during 
a  fever  ;  but  in  some  fevers  necrosis  has  been  frequently  obsei 
as  a  COD  sequence  of  mere  lowering,  as  it  would  seem  of  the  vii 
powers,  without  n>nj  mercurial  cachexia,  t 

It  would  be  idle  to  attempt  an  enumeration  of  all  the  causes 
which  may  lead  to  the  death  of  bone.     The  above  are  the  an 
common,  and  will  be  foujid  sufficient  for  practice.     The  sym] 
toms  and  treatment  are  identical  in  most  of  these  forms,    Sol 
wUl  require  special  notice  hereafter. 
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•  This  aff&ction  wiU  he  found  treated  of  in  the  essay  on  Sfbgical 
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+  See^  in  th«  Museum  of  St.  Gt'ovgt?'9  Hospital,  series  iL  Nos  91,  95, 
preparations  in  wliich  kith  the  jaw  and  the  clavicle  becitme  necrowd  in  ^ 
same  patient  during  the  course  of  a  fover. 
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When  a  portion  of  bone  is  to  die,*  the  first  phenomenon  is 

Hie  cessation  of  circulation  in  it.     This  leaves  it  hard,  wldtt*, 

r 

^d  Bonoroua  when  struck.     It  does  not  blet^d  when  exposed  or 

cut  into,  and  is  insensible.     Occasional! j,  yvhen  the  dead  bone 

b  exi^osed  to  the  air,  and  acted  on  by  the  presence  of  putrid 

pns,  itii  colour  becomes  nearly  or  quit-e  blaclc ;  large  surfaces  of 

iard,  black,  necrosed  bone  are  sometimes  left  exposed  by  the 

ploughing  of  the  skin  over  the  tibia.     The  dead  bone  at  first 

letains  its  connection  to  the  bone  around,  as  vsrell  as  to  the 

periosteum,  or  whatever  part  of  the  nutrient  membrane  may 

belong  to  it;  but  the  presence  of  a  dead  part  is  nevt^r  long 

tolerated  by  the  living  tissues,  and  accordingly  the  processes 

^bich  are  to  eliminate  it  soon  become  perceptible  on  lx»th  these 

Itnictiires,     The  periosteum,  or  medullary  membrane^  as  the 

Sase  may  be,  separates  from  the  dead  bone  and  becomes  inflamed, 

p.  quantity  of  ossific  deposit  (more  or  less,  according  to  various 

Bircumstances)  is  poured  out  between  it  and  the  dead  bone,  and 

this  deposit  soon  becomes  converted  into  new  bone,  forming  a 

gheath  over  the  dead  portion,  by  which  the  latter  is  enclosed, 

^^  mvagimitedy  as  the  technical  term  is.     The  dead  part  is  now 

Ued  a  »€queHtrumy  a  name  only  properly  applied  to  it  when 

^se  and  invaginated,  though  often  incorrectly  used  of  any 

iece  of  dead  bone.     While  this  sheath  is  being  formed  from 

e  membrane  coating  the  dead  bone,  changes  are  going  on  in 

le  living  bone  to  which  it  was  att-ached.     When  the  latter  has 

len  previously  diseased  {Le.  when  the  necrosis  has  been  of  in- 

nimatory  origin),  the  inflammatory  deposit  which  surrounds 

le  sequestrum  softens,  pus  is  formed,  and  a  groove  of  uleera- 

ion  is  produced  at  the  expense  of  the  circle  of  inflamed  bone 

hich  forms  tlie  margin  of  the  sequestrum.     If  the  surrounding 

Kjne  have  been  previously  healthy,  the  sequestrum  acts  as  an 

rritant  upon  it,  setting  np,  first  inflammation  and  thickening 

0  a  variable  distance,  and  then  ulceration*     Thus  a  groove  is 

jiraced  around  the  sequestrum ;  and  the  formation  of  this  gi'oove 

i  accompanied  by  suppuration,  as  has  been  described  above 

|8ee  p.   735),     The  pus    formed  in  the  neighbourhood  of  the 

Bead  parts  makes  its  way  to  the  nearest  suriaee,  and  in  so  doing 

nterrupts  the  formation  of  the  j[>erioBteal  sheath,  leaving  sinuses, 

IT  cloaccBy  passing  through  this  sheath  from  the  sequestrum  to 


*  This  description  refers  to  the  proceas  as  it  occurs  in  bone  preTioualy 
iBfilthy, 
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the  Burface  of  the  body,  or  sometimes  into  a  neighlwnrin*^  jomt 
or  serons  cavity-  The  presence  of  such  sinuses,  leading  througb 
the  shell  of  bone  to  hard,  smooth,  sonorous  bone  at  the  bott<jfl 
of  the  cavity,  is  the  distinguishing  mark  of  necrosia,  Mo9t 
these  points  are  illustrated  by  the  accompanying  figure. 

The  formation  of  the  groove  between  the   dead  and  Iit 
bone  is  a  very  slow  process  iu  the  bones  of  the  limbs,  requiring 
generally  many  months  for  its  completion.     It  is  impossible  to 


%i 


J^t^^/ 


From  a  prepamtion  (No.  3,1 74)  nf  necrosit  of  the  tibia,  in  the  Miwpuhj  of  the  2aji 
CulJpge  of  Sor^^oos.     Tu  ^Imw  fht<  various  pointit  connected  with  n»^ 
portion  of  the  f^iiaift,  of  u  long  bone — thf  Rc<|uestrum-    it«  inra|Bnoatit^ 
formecl  in  m  greit.  menanre  by  pfriowttnl  dcpoait,  and  termiimting  on  thel  . 
fiurfacf  of  the  bone,  at  suuie  distJinc€*  fmm  th*?  spat  of  discjise^  thii  op»-nirit«, 
cioaeje,  thmugh  which  the  H*'quc'stn™  h  exp^swl,  and  (in  this  instnnct*!  ll«  ii 
plieiillon  of  the  neigbbotu-ing  jftiut  fnjtn  the  ext«nsioQ  uf  these  doftCs  intq  il» 

lay  down  any  rnle  as  to  the  time  at  which  a  sequestnim  mil 
be  expected  to  be  found  BepfLrated  from  the  rest  of  the  bone/' 
In  animals,  as  has  been  proved  by  experiments,*  the  process 
may  be  completed  in  a  few  days.     In  children  it  seems  to  go  on 
sometimes  with  great  rapidity,  especially  in  the  bones  of  t)i^ 

•  TroJB,  Be  novaram  Omutn  RetienemUone,  tsxp.  L 
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face.  On  the  other  hand,  instancea  are  not  wantiog  in  which 
half  a  lifetime  may  have  elapaed,  and  the  process  gtill  remain 
unfinished, 

One  of  these  hm  fumislied  a  pwpATation  in  tlie  Museum  of  SL  Barthnloroew's 
Ho^^pitiiL*  It  U  the  section  of  tiie  sLaft  of  a  femur,  exliibitinp  ia  its  iiiterior 
a  small  fi«tultjus  CHvity,  with  necrodd  of  u  ^niali  portinti  of  the  inner  layei^  of 
Um  urttlt  A  groove  extends  to  some  depth  belween  the  dead  and  the  con- 
tiguous linng^  bone.  The  limb  was  reoioved  by  araptitatinn.  Th«  femur  bad 
been  fractured  tbirty-five  yt-'ars  previous  to  the  ampiitation  ;  the  fitieture  was 
followed  by  absceii^  in  the  soft  parts,  and  the  forma tiou  of  a  fistuluus  passaffe 
leading  to  the  interior  of  the  hone,  which  pas^jie  remained  open  during"  the 
irbole  pern>d  from  the  ftacture  to  the  rem'^val  of  the  Hmb. 

It  may,  however,  be  stated  generally,  that  the  more  super- 
ficial the  dead  portion  is,  the  more  freely  it  is  exposed,  and 
the  more  violent  the  action  of  the  cause  has  been,  the  more 
rapidly  will  it  separate  (see  p.  74^)), 

When  the  groove  is  completed,  the  dead  bone  is  loose  in  the 
cavity  so  formed  for  it,  and  qnite  free  from  any  vital  connection 
to  the  body.  The  sequestrum,  therefore,  is  now  eliminated,  and 
this  may  be  regarded  as  the  natiiral  process  of  cure,  since  it 
prevents  the  extension  of  the  necrt^sis  further  into  the  bone ; 
but  as  the  sequestnun  is  still  lodged  in  its  cavity  in  the  interior 
of  the  bone,  it  thus  becomes  an  abiding  source  of  life -long  irri* 
tation,  w^hich  must  by  all  meaus  be  removed  as  speedily  as 
hoieible. 

r  The  above  is  intended  for  a  sketch  of  the  process  of  necrosis 
in  one  of  its  most  frequent  seats,  viz.  the  outer  (subi>eriosteal) 
lajers  of  the  compact  sheath  of  a  long  bone ;  but  it  may  occur 
in  any  situation — in  the  medullary  canal,  or  central  layers  of 
the  compact  tissue,  in  flat  or  irregular  bones,  or  the  spongy  endy 
of  long  bones;  or  again,  the  extent  of  the  necrosis,  or  the 
kitnation  of  the  part,  may  modify  considerably  the  process  of 
peparation,  i.e.  the  surgical  aspect  of  the  case.  For  example, 
fiven  when  necrosis  is  subperiosteal,  and  the  process  of  sepai'a- 
iton  normal,  it  may  be  in  a  part  from  which  extraction  is 
jzQpCflflible,  as  on  the  inner  surface  of  tlie  skull,  spine,  pelvis, 
thorax,  Ac.  Tlie  subperiosteal  sheath  is  often  wanting  in  the 
t>ones  of  the  limbs  when  the  soft  paHs  have  been  extensively 
destroyed  over  the  aifected  bone  ;  and  it  is  never  foniied  in  the 
Bkull,  where  necrosis  is  so  common,  nor  in  the  cancellous  bones, 
•where,  though  less  common,  the  disease  is  by  no  means  rare. 

•  Series  i.  No.  ITU. 
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la  sucli  cases,  when  the  dead  bene  is  loosened  from  the  liTmg, 
it  comes  away  of  itself,  or  can  be  at  once  removed.  Such  a 
piece  of  dead  bone,  not  confined  by  an  inva^nating  sheath  of 
new  bone,  is  called  an  ejcfoliation.  Again,  it  sometimes  hapi»ens 
that  the  necrosed  portion  involves  the  whole  thrckness  of  tiie 
shaft  of  a  long  bone,  and  sometimes  the  whole  length  of  its 
diaphjsis ;  some  instances  even  are  exhibited  in  the  mnseums 
where  the  epiphysis  also  has  perished  along  vrith  the  entire 
shaft,  thoiifjh  this  is  very  rare.*  Necrosis  also  sometime? 
attiicks  the  epii>hysis  only,  and  even,  as  it  seems,  the  deposit  of 
bone  which  in  early  life  forms  the  centre  of  ossification  for  the 
epiphysis.t 

Each  of  these  conditions  is  accompanied  by  noticeable  peci 
liarities.     When  the  whole  thickness  of  the  shaft  is  invokedj] 
especially  in  a  Vjone,  like  the  humerus,  enjoying  free  and  rapid' 
motion,  fracture  is  likely  to  follow  on  the  completion  of  the 
groove,  although  this  result  may  be  obviated  by  the  strengtl 
of  the  case  of  new  bone.  WTien  the  whole  diaphysis  is  involvei^ 
the  case  assumes  a  graver  aspect,  since  the  extent  of  inflamma- 
tion which  is  necessary  for  the  fijrmation  of  the  new  shafts  and 
the  great  suppuration  thereby  produced,  suspends,  or  perhaps 
permanently  abolishes,  the  functions  of  the  limb.     The  muscl 
become  matted  together,  the  skin  oedematons  and  penetrated 
by  numerous  sinuses^  the  parts  below  incapable  of  extejided 
motion  or  energetic  action ;  cases  even  are  on  record  where  thftf 
inflammation,  having  reached  the  great  vessels,  has  pr<.>ducetl 
coagulation  of  the  blood  in  both  artery  and  vein*  and  conse- 
quent dry  gangrene  of  the  limb.  J     In  other  eases  either  the 
ulceration  around  a  sequestrum,  or  other  disease  of  the  bone, 
involves  a  large  vessel,  or  the  point  of  an  exfoliating  portion  <)( 
lx»ne  is  driven  into  the  artery  in  some  movement  of  the  limb ;  { 


'4 


•  Gut's  Hospital  Museum,  Xo,  llOCP,  necroBiB  of  the  (^(ltldyle•  md  diift 
i>f  the  femur,  and  uppwr  end  of  tlie  tibia.  See  also  Na  11<K)'**|  referred  to 
further  OD. 

t  See  a  cuse  in  ray  work  On  the  Sttrfficai  Treatment  of  Children' t  Dimm, 
2nd  edit,  p,  .380.     (Etiwani  J.  Eade.) 

X  Museum  uf  Si,  Bartholunjew's  Hospital,  series  i.  No.  134. 

§  Mr.  Fcdund.  in  hia  esmy  *  On  Rupture  of  the  Popliteal  Artery,'  quotes  mt* 
case  of  8pontiUif>ous  ba^morrliay«  from  tliRt  vessel  in  necrosis  of  the  femur  (* 
patient  of  Dr.  rorter,  DMin  Jomn.  voL  v.),  nud  two  others  where  the  trtPfT 
was  wounded  by  a  sKiuestruni  during  active  movements  of  the  limb  (Dr. 
lUron's  case,  Med.- Chi r.  Meu.  vol.  xxiv.  p.  250;  Br.  Jacob's  Dwa.  AfffL-Ckir, 
de  AviCifrisiti^    Ed  in.,  161 4)*     I  have  seen  fatal  hsemorrhage  from  the  lioj^il 
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and  fhtis  eitlier  a  direct  wound  of  the  artery  is  prodnced  (when 

the  sinus  of  the  diseased  bone  eonimiiiiicates  with  the  laceration 

in  the  artery),  or  if  no  opening  exists  extemallj,  a  consecutive 

aneurism  may  possibly  be  established.     In  any  case  of  such 

injury  to  the  main  vessels,  when  the  diagnosis  can  be  properly 

established,  amputation  would  be  indicated  in  the  lower  limb. 

ton  the  upper  limb  the  main  arteries  are  separated  from  the 

■)one  by  a  mass  of  soft  parts  ;  and  smaller  vessels  would  hardly 

Ibomplicate  the  case,  as  they  might  be  included  in  the  incisions 

required   to  expose  the  diseased  bone.      In  other  situations 

attempts  must  be  made  to  tie  the  ulcerated  vessel ;  and  if  they 

fail,  as  they  generally  will,  from  the  rotten  condition  of  the 

parts,  the  trunk  leading  to  it  must  be  secured  by  ligature  or 

acupressure. 

In  cases  of  necrosis  involving  the  whole  thickness  of  a  bone 
(total  necrosis),  when  the  seat  of  the  disease  is  a  large  bone, 
such  as  the  femur^  life  is  in  considerable  danger ;  and  as  the 
patients  are  usually  persons  in  whom  some  constitutional 
cachexia  is  present,  and  probably  in  an  advanced  stage,  they 
firequently  succurab.*  Still  the  dangers  of  amputation  in  these 
cases  are  so  great,  and  the  advantages  of  saving  the  limb  so 
decided,  that  they  are  usually  left  to  the  reparative  powera  of 
nature.  lu  small  bones,  sncli  as  the  phalanges,  amputation  is 
indicated*  In  the  upper  limb  large  portions  of  the  whole 
thickness  of  the  shaft  may  be  removed  with  entire  success,  and 
preservation  of  the  motions  of  the  extremity.  In  the  essay  on 
Excision,  the  indications  for  excision  of  the  wliole  or  parts  of 
bones  on  accomit  of  necrosis,  involving  their  whole  thickness, 
will  be  farther  considered. 

Central  necrosis  is  usually  an  obscure  complaint,  and  is 
hardly  distinguishable  by  its  symptoms  from  chronic  abscess 
of  the  bone.  In  fact,  as  their  symptoms  are  the  same,  so  the 
same  treatment  is  applicable  to  each  of  them.  Deep-seated 
pain,  throbbing,  loss  of  rest,  general  debility,  perhaps  rigors 


trteiT  in  diaeaee  of  tlie  jaw,  and  from  the  aorta  in  curies  of  the  spine,  Mr, 
Stanley  (op.  cit,  p.  111)  relntea  ii  ctme  m  which  the  capstih:;  of  tlifs  knee  joint 
w««  penetrated  by  the  pointed  end  of  the  necro^ied  shaft  of  the  femur. 

•  An  interesting'  ca^e  of  totiU  necroi^ia  of  the  s"<httft  and  upper  part  of  the 
femur  in  a  joung'  subject,  ajred  thirteen,  in  whom  amputfttion  wna  aucceasfully 
perfonue*!  a  year  pud  a  half  iifler  the  com  men  rem  en  t  of  the  diwnse,  is  recorded 
by  Mr.  Kerr  of  Aberdeen  in  the  £tl  Med,  and  *Sffn/.  Jmtm.  1SS4,  vol  xlii 
>  9d«     It  i«  worth  jperuaing,  as  showing  the  activity  of  repair  at  that  enrly  age. 
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and  some  anioimt  of  fever,  with  slight  puffineas  over  the  seat  of 
tho  disease,  and  a  little  pain  on  pressure ;  these  symptoms  per- 
sisting for  a  considerable  period  without  i^lief,  notwithstanding 
that  the  appropriate  constitutional  and  local  remedies  Lave 
been  employed,  indicate  the  necessity  of  making  an  exploratorv 
incision  at  the  seat  of  the  inflammation,  and,  if  th*^  surface  be 
found  healthy,  of  removing  it  vrith  the  trephine  in  order  t^ 
sear<?h  for  an  abscess  or  sequestrum  in  the  centre. 

Deep-seated  necrosis  ctften  leads  to  suppuration,  making  its 
way  to  a  free  surface.  This  is  very  common  in  the  long  bones, 
and  is  a  frequent  cause  of  abscess  and  destructive  inflammation 
of  the  joints.  Necrosis  may  also  attack  a  portion  of  the  articular 
surface  of  one  of  the  great  joints  of  the  body,  although  thie  h 
rare  except  as  a  complication  of  extensive  strumous  affection  of 
the  joint-surface.  Limited  necrosis  of  articular  ends  is,  how- 
ever, occasionally  met  with,  and,  like  the  previous  affection, 
will  set  up  abscess  in  the  joint.  The  diagnosis  of  these  causes 
of  articular  abscess  must  be  sought  in  the  essay  on  Diseases  op 
THE  Joints,  and  the  indications  for  operative  treatment  in  that 
on  Excision. 

Li  the  flat  bones,  where  they  are  formed  of  compact  tissue, 
necrosis  is  an  exceedingly  common  disease ;  but  here,  as  ha* 
been  before  observed,  the  de2.\\  bone  will  usually  exfoliate  with- 
out  invagination.      The   same   may  be  said  of  the  necrosed 
portions  of  irregular  bones,  which  consist  almost  entirely 
cancellous  tissue  (such  as  those  of  the  tarsus),  in  which  necrosis 
is  by  no  means  rare.     Whole  bones,  or  large  portions  of  entire 
bones,  of  the  tarsus,  and  Bometimes,  but  less  often,  of 
corpus,  are  tbund  quite  separate  from  all  their  attachments, 
and  merely  retained  as  foreign  bodies  among  the  soft  parts*  ^ 
In  such  cases  there  is  sometimes  a  little  difficulty  in  making  I 
the  diagnosis  ;  since  the  dead  bone  has  not  the  hard  ringin|r 
sensation  usual  in  necrosis  of  compact  tissue,  and  the  large  site 
of  the  necrosed  piece  sometimes  prevents  it  frum  moving  under 
the  probe.     The  ease,  therefore,  simulates  one  of  caries. 

This  dilliciiltv  was  experienced  in  the  Cftse  of  ft  little  child  tmder  the  wn>M 
catv,  ill  whoiu  a  hhni&  t*xisted  leftdinp  down  upon  the  os  caleis.  Tbu  yt^thf 
pajised  down  to  eoft  bone,  not  in  the  le^\i*t  movable,  and  cninibly  to  the  touch. 
Ou  the  soft  partB»  howi'ver,  being  turned  buck,  it  was  found  tbat  thi?  pfisterior 
part  of  the  calcaneum,  involving  at  leit^t  half  the  bono,  was  dmd  and  ^luV  '| 
wpamted  from  the  anterior  pnrt  This  having*  been  i^emovedi  the  child  m»d*i 
rapid  recovery.     I  have  a**un  aimilai'  ca*es  in  childhood  repentediv,  nnd  taom 


osed^ 
ly  cM 
rosisV 
itirefl 
thef 


TREATMENT   OF   NECEOSIS.  769 

Howeyer^  though  the  cancellous  tissue  is  sometimes  afiected 
with  necrosis,  it  should  be  remembered  that  this  is  exceptional, 
and  that  necrosis  is  an  affection  more  peculiarly  of  the  compact 
tissue,  and  especially  of  the  densest  bones.  Thus  the  petrous 
bone  is  frequently  necrosed,  and  has  been  known  to  exfoliate 
almost  entire  * 

Treatment. *-^Mitherto  we  have  been  considering  the  usual 
l&ethod  of  separation ;  and  as  this  is  a  long  and  tedious  pro- 
cess, seldom  completed  under  many  months  in  the  case  of  a 
large  sequestrum,  and  often  dating  by  years,  it  is  not  surprising 
that  efforta  should  have  been  constantly  made  to  anticipate 
the  period  of  cure  by  cnttin^^  away  the  diseased  bone.  These, 
however,  have  hitherto  resulted  in  disappointment.  The  pro- 
cess must  be  left  to  find  its  natiu-al  completion  in  the  spon- 
taneous separation  of  the  dead  bone  from  the  living  ;  and  any 
attempt  to  effect  this  by  operation,  i.e.  to  detach  the  necrosed 
portion,  and  to  cut  it  away  from  the  living  parts,  only  extends 
the  area  of  the  disease,  and  endangers  the  preservation  of  the 
limb.  Special  considerations,  applicable  to  some  regions  of  the 
body,  such  as  the  sknll,  may  indeed  induce  a  surgeon  to  operate 

^oxl  necrosed  bone  before  it  is  loose,  for  the  relief  of  matter  pent 
up  below  it:  such  openitions,  however^  are  not  undertaken 
with  a  view  of  curing  the  diseased  bone,  but  of  restoring  the 
fimction  of  organs  secondarily  affected.  Such  has  been  the 
result  of  surgical  experience  up  to  the  present  time*  T  have, 
however,  puinted  out  above  (p.  7^7)^  that  a  sequestrum  of 
limited  extent  may  be  dissolved  out  by  the  action  of  sulphuric 
acid,  or  probably  of  potassa  fusa,  and  thus  the  slow  process  of 
vital  action  necessary  for  its  separation  may  be  anticipated.  In 
order  to  obtain  success,  however,  in  these  proceedings,  it  is 
essential  to  know  exactly  the  limits  of  the  disease. 

kBut  when  the  sequestrum  has  separated  and  lies  l<x)se  and 
vaginated  in  new  bone,  surgical  interference  is  most  neces- 
ry.  There  is  perbaps  no  part  of  surgery  in  which  the  im- 
provements effect<.^d  in  comparatively  m<xlem  times  have  done 
so  much  to  preserve  life  and  limb,  and  to  obviate  pain,  as  in 
the  treatment  of  necrosis.  The  in  vaginated  portion  of  bone 
never  get  out  by  any  natural  process  ;  the  very  completeness 


Jhth,  Sue.  Tram,  vol.  viL  p.  S35.  A  nmilAf  caae  occurred  at  St, 
Renrjre'*  ITospitAl,  under  Mr,  Prescott  Hewett*8  care ;  Mustuui,  Bt.  Gi?orge's 
*lt»piul,  stiTies  ii.  90» 
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and  efficacy  of  the  efforts  which  nature  makes  to  preserve 
continuity  of  the  bone,  and  to  restore  its  strength,  effectm 
imprison  the  dead  portion.  Small  pieces  or  grannies  of  de&d 
hone  constantly  exfoliate  from  carious  surfaces ;  but  when  |l 
sequestmm  is  of  any  considerable  size,  the  cloacae  are  never  m 
large  as  to  admit  of  the  escape  of  the  seqnestrnm  through  them, 
although  sometimes  they  are  very  nearly  large  enough.  Thus, 
in  the  Museum  of  St.  Bartholomew's  Hospital,  there  is  a  curious 
specimen,*  in  which  a  small  piece  of  loose  bone,  just  too  large 
to  get  out  of  any  of  the  numerous  cloacsB  which  have  formed 
urtjund  it,  is  found  rattling  abont  in  its  carity  as  if  in  a  dice- 
box. 

The  requisite  operation  consists  in  cutting  down  on  the  dead 
lK)ne,  and  exposing  it  sufficiently  to  remove  it.  If  the  necrosii 
be  superficial,  nothing  is  required  beyond  turning  back  the  aq^ 
parts,  which  have  no  connection  with  the  dead  bone,  elevatifl 
the  latter,  and  pulling  it  out  with  a  pair  of  forceps.  But,  fe 
the  removal  of  an  invaginated  sequestrum,  it  is  necessary  to 
open  the  aheath  by  enlarging  one  of  the  cloac®  with  the  tre- 
phine, or  cutting  tbrceps,  until  it  is  large  enough  to  admit  of 
the  extraction  of  the  piece*  Sometimes,  when  the  sequestram 
involves  a  large  portion  of  the  shaft  of  the  bone^  it  may  be  fouii*i 
impossible  to  get  the  piece  away  until  a  pair  of  cutting  forceps 
or  a  trephine  has  been  introduced  tlirough  the  enlarged  ape^ 
ture,  and  the  dead  bone  divided.  In  the  necrosis  which  iO 
often  attacks  stumps  after  amputation,  a  ring-like  piece  maj 
separate  from  the  end  of  the  divided  bone,  It«  extraction  is 
then  a  matter  of  considerable  difficulty ;  but  still,  as  there  i«  i 
free  opening  on  to  the  extremity  of  the  dead  bone,  it  may  be 
accomplished  with  some  little  trouble.  If  a  similar  sequestrom 
should  fonii  on  one  of  the  long  bones,  involving  a  ferule-like 
portion  of  its  surface,  its  removal  would  be  still  more  trouble- 
some, requiring  free  incisions  on  biith  sides  of  the  limb :  but 
I  am  not  aware  that  such  eases  have  been  noticed  in  prac- 
tice, A  preparation  in  the  Museum  of  St.  tieorge'a  Hospitml 
(series  ii.  75)  shows  a  strip  of  necrosed  bone  winding  spirallj* 
for  a  considemble  distance,  round  the  shaft  of  tlie  humerus. 

It  has  sometimes  been  made  a  question  whether  the  seqnestn 
of  necrosed  bone  can  be  removed  by  a  gradual  process  of  disor- 
ganisation and  molecular  decay.     If  this  question  be  prop 


•  Sub-series  a,  No.  94. 
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us  an  essay  in  scientific  pathology,  there  is  no  doiibt  of  its  great 
interest ;  but  viewed  as  a  practical  cousideiiition  in  surgery, 
hardly  any  value  attaches  to  it.  Erpc^riments  on  aiumal-i 
certainly  appear  to  show  the  possibility  of  the  removal  of  small 
pieces  of  excised  bone  reiniplanted  in  the  excision-wound  ;*  and 
it  is  possible  tliat^  in  the  human  subject,  sequestra  of  Ixine  may 
be  to  some  extent  eatea  away  by  a  process  of  absorption  like 
that  which  sometimes  removes  the  ivory  pegs  driven  into  bones 
for  the  cure  of  ununited  fracture  (see  vol,  ii.  p.  92) ;  f  but  even 
allowing  all  upon  this  head  which  any  one  could  reasonably 
deduce  from  such  facts  as  these>  we  should  still  be  justified  in 
saying  that  the  process  is  so  slow^  so  uncertain,  and  so  partial, 
that  no  account  ought  to  be  taken  of  it  in  surgery.  J 

It  is  therefore  necessary,  in  every  case  in  which  a  sequestrum 
forms,  that  a  surgical  operation  should  be  undertaken  for  its 
removah  The  word  sequestrum  is  here  used  in  its  strict  sense, 
to  express  a  portion  of  dead  bone  contained  in  a  case  of  new 
hone*  An  exfoliating  portion  of  bone  may  separate  and  be 
thrown  off  by  the  natural  processes,  though  it  is  usually 
necessary  to  facilitate  its  removal  when  loo«e  by  incisions* 

A  question  is  sometimes  raised,  whether  it  is  prudent  to 
Operate  as  soon  as  the  operation  is  possible,  i,e,  as  soon  as  the 
bone  is  loose,  or  whether  a  certain  time  should  not  rather  be 
in  order  that  the  newly  formed  bone  may  become  conso- 


anron. 


•  Ileiixe,  in    Grafe  imd    U^aUher^s  Jottrtialf  Bd-  xxiv,  p.  527,  quoted  by 
Wi^er^  op,  infra  cit.  p,  140. 

t  A  caae  ftbowing  this  ftb.Hiirption  veTj  cleorlj  has  been  put  on  record  by 

of.  Ckknd,  in  tke  Brit,  yhil  Jmtm,  for  Feb.  22,  18^58, 

t  It  miiy  reAsonaWy  be  doubted,  also,  whetlier  tbe  absKirption  said  to  bavo 
Hired  in  some  of  the  eiperimenta  abi»ve  referred  to  did  really  take  place,  Df 

hether  the  whole  thm^  was  not  a  nii!*take  on  tb(*  part  of  tbe  erperinjenter** 

aUiTera  exj^riments  {Mrd.-Chir.  Tnmg,  vol.  x.\i/)  gbow  that  portii^na  of 
loose  boDe,  thrust  into  tbe  tb^auea  of  bring:  anima^  may  remain  ao  iodetinit'' 
time  without  exptjriencio^  any  ab.^orption,  as  proved  by  careful  weighing  at  the 
beginuing  and  end  of  the  experiment.  Agaiiij  caaes  »\ivh  as  that  quoted  on 
p.  705,  prove  that  a  portion  of  bone,  of  no  extraordinary  aize^  may  remain 
necrosed  during  a  ^^reat  part  of  a  lifetime^  and  auffer  no  perceptible  diminution 
in  nid.  This  \a  the  caae  even  when  its  mechanical  connection  with  the  rett  of 
the  body  ia  not  entirely  destn>yed.  But  surely  when  loose  and  separated  ftoni 
the  li?ing  tisauea  it  mu>t  be  still  hss  uoder  tbe  induence  of  the  Tital  ael||ns. 
Id  tk  p«per  by  Mr,  Savory,  in  tbe  Mtd.-Chtr.  Tmm.  vnl.  xlvii»,  ^efenU  aOEptri- 
At«iita  an?  described,  &hiiwinj<  thnt  the  absorptioo  of  dead  bone  driven  into  the 
iiTin^^  bonei*  of  animals,  is  proportional  to  tbe  pressure  to  which  it  ia  sit^|ectedy 
k  condition  which  hardly  exists  in  the  ca^ea  of  necro^  that  occur  in  prvctiee. 

Hn  2 
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lidated,  and  the  limb  sufficiently  strong  to  perform  its  fdnctions. 
The  question,  however,  is  rather  fanciful  than  practical  Ifo 
harm  appears  ever  to  result  from  taking  away  a  loose  piece  of 
bone,  but  much  mischief  often  follows  on  its  being  allowed  to 
remain.  If,  in  rare  cases,  the  bone  is  left  too  weak  to  bear  the 
weight  of  the  body  or  the  motions  of  the  limb,  it  is  probable  that 
this  is  a  consequence,  either  of  such  extensive  destmction  of 
periosteum*  as  finally  to  preclude  reproduction,  or  of  some  consti- 
tutional fault,  or  other  predisposing  cause.  The  inflammatioti 
excited  by  the  presence  of  the  sequestrum  in  the  neighbouring 
bone  has  probably  not  passed  the  stage  of  softening;  while, 
from  the  same  low  rate  of  the  morbid  processes,  the  bonj 
deposit  furnished  by  the  periosteum  has  been  small  in  qnantily 
and  low  in  organisation.  In  such  a  case  as  this  it  would  appear 
that  the  best  chance  for  restoring  to  the  bone  its  proper  densitj 
would  be  afforded  by  the  operation  which  would  relieve  it  of  the 
cause  of  the  inflammation  whereby  its  cohesive  power  is  being 
destroyed.  It  would,  therefore,  be  far  more  rational  to  remoYe 
the  dead  bone,  and  put  the  limb  at  rest,  than  to  leave  the  source 
of  irritation,  and  expect  a  cessation  of  the  effect  from  perpetua- 
tion of  the  cause. 

It  is  not  always  easy  to  determine  the  question,  whether  the 
bone  is  loose  or  not,  since  the  growth  of  the  periosteal  sheath, 
or  even  the  shape  of  the  loose  portion,  and  the  arrangement  of 
the  parts  around  it,  may  prevent  it  from  moving  under  the 
probe.  Of  this  fact  an  instance  has  been  given  above  (p.  768), 
and  the  reader  may  consult  a  clinical  lecture  by  Mr.  H.  Smith, 
Medical  Times  and  Oazette,  March  22, 1862.  In  cases,  therefore, 
where  the  disease  has  lasted  so  long  that  the  separation  may  be 
reasonably  expected  to  be  complete,  it  is  right  to  endeavour  to 
remove  the  bone,  even  although  the  probe  has  not  given  deci- 
sive evidence  that  the  operation  can  be  carried  out. 

It  is  necessary  here  to  say  something  respecting  the  agents, 
iind  the  manner,  of  regeneration  of  bone  after  loss  of  substance 
from  hecrosis.  In  doing  this,  however,  it  would  be  impossible 
in  an  essay  of  this  sort,  to.  go  into  the  question  with  any 
approach  to. completeness  ;  but  it  is  hoped  that  enough  will  be 
found  in  the  following  paragraphs  to  illustrate  the  points 
necessary  for  practice.  The  student  who  wishes  to  learn  more 
about  the  matter  is  referred  to  the  works  of  Troja,  Weidmann, 
Flourens,  Syme,  and  Wagner. 

The  most  important  agent    in  reproducing  bone  lost  by 
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i8j  without  donbtj  the  periosteum  ;  and  this  membrane 
is  sufficient  of  itself  to  replace  all  the  ordinary  exfoliations  and 
partial  necroses  wltich  fullow  injuries,  &c.  The  osteogenic 
properties  of  the  periosteum,  when  in  contact  with  the  bone, 
have  long  been  known,  in  fact  must  have  been  apparent  when 
the  function  of  the  membrane  was  first  studied  ;  and  that 
j>eriosteum,  when  separated  from  the  surface  of  the  bone,  will 
still  generate  new  bone,  is  no  very  novel  discovery,  since  John 
Bell  seems  to  have  been  perfectly  acquainted  with  the  fact, 
and  describes  the  formation  of  a  bony  cyst  by  secretion  from 
the  detached  periosteum,  around  a  collection  of  blood  which 
Iimd  dissected  off  that  membrane  from  the  bone;*  and  the 
experiments  of  Syme  and  Stanley  are  well  known.  Lately  the 
osteogenic  powers  of  periosteum  have  been  placed  in  a  very 
striking  light  by  the  experimeuts  of  M,  Oilier  uf  Lyons. f  He 
has  shown  that,  in  rabbits,  portions  of  periosteum  may  he 
entirely  detached  from  the  bone,  and  pushed  into  the  cellular 
tissue  of  the  limb,  or  even  grafted  into  reniote  parts  of  the 
body,  or  into  the  body  of  auotber  rabbit,  and  that  heme  would 
he  generated  from  the  fragment  of  periosteum  in  this  novtfl 
position*  He  has  even  succeeded  in  producing  bone  by  such 
grafting  of  portions  of  periosteum  kept  for  more  than  an  hour 
out  of  the  b<>dy. 

It  is  fiir  from  certain,  nay,  it  is  most  improbable,  that  any 
mich  results  could  be  produced  in  man,  since  the  conditions  of 
sdl  reproductions,  and  especially  of  reproduction  of  bone,  are 
known  to  differ  so  much  in  man  and  animals  ;  but,  even  if  the 
vitality  and  osteogenic  power  of  the  periosteum  be  less  in  the 
human  subject  than  in  the  lower  animals,  still  it  seems  reason- 
able to  infer,  from  observed  phenomena,  that  that  power  is  of 
the  same  nature;  so  that  these  striking  experiments  may  sen^e 
to  fix  more  firmly  on  the  attention  of  surgeons  the  importance 
of  preserving  the  j>eriosteum  in  cases  where  the  reproduction  of 
lo«t  bones  is  in  question.  In  all  cases,  then,  where  loss  of 
substance  in  bone  has  taken  place,  or  where  the  bone  seems 


I 


The  Ptinripl^n  of  f^trffertft  by  John  Bell ;  a  new  edition,  b?  Charlei  Bell, 
18i^»  voL  iv,  p,  4(J6.  The  patliol(»gy  of  the  cfu*M»,  ii»  related  by  tlie  liuthor,  h 
^urticiently  obs^eure ;  but  iht*  ea.*e  may  be  used  to  ahow  that  Bell  knew  that 
bone  could  be  formed  from  the  detAebed  perirMtetmi. 

t  Bntish  Mtdicttl  Jumwil,  ISm,  pp,  308,  4;i8  ;  TtoiU  tU  h  lUgin^ndioH  de§ 
0«,  Puriii,  18*37,  I  may  mention  tbftt  some  of  M.  Ullier'a  experimeuti  buTe  been 
tv  pea  ted  and  verilied  by  numerous  experimentara,  amongst  othera  by  myself* 
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deprired  of  life,  it  is  of  the  greatest  importance  tibat  the 
periosteum  should  be  preserved,  a  point  which  will  be  noticed 
again  in  the  essay  on  Excision,  in  speaking  of  sub-periosteal 
resection. 

It  has  frequently  been  made  a  question,  on  what  this  power 
of  reproduction  depends,  whether  on  the  action  of  the  fibrons 
membrane  itself,  or  on  the  detachment,  together  with  its  lower 
strata,  of  small  particles  from  the  surface  of  the  bone,  which 
serve  as  nuclei,  around  which  new  bone  grows.  It  is  not  easy 
to  prove  that  such  nuclei  are  not  detached  in  every  case ;  but 
there  is  no  evidence  that  such  is  the  fact.  Bone  has  often  been 
known  to  be  produced  from  portions  of  periosteum  which  had 
been  previously  carefully  examined,  and  no  such  particles  found ; 
while  in  other  cases  it  has  appeared  probable  that  the  periosteum 
had  carried  fragments  of  bone  away  with  it.  M.  Oilier  considers 
that  a  ^  subperiosteal  blastema '  exists  naturally  between  the 
periosteum  and  bone,  and  that  this  is  the  source  of  the 
deposit. 

The  periosteum,  however,  although  the  most  important,  is 
not  the  sole  agent  in  the  reproduction  of  bone  ;  so  that  it  may 
be  confidently  expected  that  bone  will  be  reproduced  in  healthy 
subjects,  even  though  the  periosteum  be  extensively  destroyed; 
but  the  reproduction  will  not  be  so  complete  as  if  that  membrane 
had  been  leffc.     Such  a  process  of  reproduction  may  often  be 
^vatched  in   cases  where   the  soft  parts  have  sloughed  afker 
scalp-wounds,  and  have  left  the  cranium  exposed,*    The  ac- 
cident will  often  be  followed  by  exfoliation  from  the  surface  of 
the  bone  ;  granulations  then  shoot  up  from  the  bony  sur&ce  so 
exposed,  and  these  are  joined  by  others  which  advance  from 
the  soft  parts  in  the  neighbourhood :  a  fibrous  cicatrix  is  formed 
which  can  be  felt  gradually  hardening  and  ossifying.     If  an 
opportunity  occurs  for  examining  it  after  the  lapse  of  some 
considerable  time  (say  half  a  year),  it  will  be  found  that  the 
fibrous  tissue  of  the  cicatrix  is  ossifying  at  its  deepest  part,  and 
scattered  granules  of  bone  will  probably  be  met  with  at  various 
parts  of  the  cicatrix. 

This  process  may  go  on  even  when  the  bone  and  periosteum 
have  been  removed  by  operation,  as  in  the  wounds  of  resection,! 


•  See  Wagner,  On  Repair  after  Resection  o/ Bones  (New  Syd.  Soc.),  Appendix, 
p.  241,  for  a  case  in  which  this  form  of  reproduction  is  well  described, 
t  See  Wagneiy  01^.  dX^  ^.  \5tt» 
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put  is  mtich  more  active  when  previous  inflammation  has  been 
excited  in  the  medullary  tissue,  and  surrounding  suft  part^j 
during  the  action  necessary  in  €>rder  to  ejeet  a  piece  of  necrosed 
bone*  In  fact,  speaking  generally,  the  process  of  reproduction 
after  necrosis  is  beyond  coinparisou  more  active  than  after 
^jury  or  operation-  Thus,  when  necrosis  has  preceded  tlie 
operation,  whole  bones  of  the  fore-arm  have  been  removed,  and 
^et  a  useful  limb  has  been  preserved. 

(  In  a  c&i^  which  I  Iiad  an  oppr^rrwnity  of  seeing-,  in  which  Mr,  Savory 
Bttnoved  the  entire  eliaft  of  the  rmliuj^  on  ftccount  of  necrosis,  Inavinif  the 
prticular  eadji,*  the  bone  hiul  j^^rown  from  each  of  these  etida  to  fio  jfi-eat  an 
bxtent  that  in  eight  months  after  the  openition  there  remained  an  interval  of 
\on\v  an  inch  nnd  a  half,  and  this  appeared  to  be  gnidiiallv,  thong:h  slowly, 
bontracting.  Thia  and  several  similar  cases  will  be  found  quoted  in  Wagrtier*» 
ICreAtise  above  referred  to,  and  may  serve  as  an  enconragenient  for  boldness  in 
bur  attempts  to  save  limbs  aftex  exteodive  necrosis. 

|.  The  exfoliation  of  diseased  portions  of  bone^  suohj  for  example, 
mB  takes  place  so  frequently  in  the  course  of  extensive  strumous 
disease,  when  a  portion  of  the  ulcerated  surface  is  cut  off  from 
ithe  rest,  and  therefore  perishes,  is  not  generally  accompanied 
fby  any  of  that  reparative  effort  which  forms  part*  of  the  process 
lin  a  more  healthj^  condition.  The  mere  presence  of  necrosis  in 
ifiuch  affections  is  of  comparatively  little  importance ;  possibly 
the  removal  of  tixe  dead  part  may  be  advisable  (but  only  if  it 
[ean  be  done  without  much  violence),  but  the  operation  cannot 
|»e  expected  to  cure  the  disease,  since  the  necrosis  is  not  its 
teanse,  hnt  its  effect.  Nevertheless  considerable  improvement 
Way,  in  appropriate  cases,  be  ex{>ected  to  follow  on  the  removal 
of  the  dead  portion,  which  must  always  act  as  an  irritant ;  and 
.the  exposure  of  the  carious  surface  is  also  very  fi-equently  the 
[itarting-point  of  a  more  healthy  action.  Hence  when  bone  is 
telt  exposed  and  dead,  it  is  usually  advisable  to  endeavour  to 
wemove  it,  even  although  the  surface  around  it  is  known  to  be 
Jcarions, 

[  Tlie  above  description  applies  to  necrosis  in  its  more  usual 
form.  But  besides  this  common  chronic  form  of  the  disease,  an 
iiffection  which  deserves  the  name  of  acute  necrosis  is  sometimes, 
[though  not  very  often,  met  with.  The  destruction  of  all  the 
^oft  parts  surroianding  a  small  bone,  as  a  phalanx  in  acute 
neglected  whitlow,  will  of  course  lead  to  the  exfidiation  of  the 


See  Wagner,  op.  eit.  p,  243 
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whole  of  it,  and  to  this  affection  the  name  of  acnte  necrosis  is 
sometimes  given.     There  is  nothing,  however,  in  the  pathology 
or  treatment  of  such  a  disease  to  call  special  attention  to  the 
bone.     The  rapid   and  tensive  infiamination  threatens  otfaeM 
parts  of  equal  importance — the  joint,  the  tendons,  nay,  in  some 
eases  even  the  skin — with  destruction ;  and  the  free  evaeuatiou 
of  the  products  of  the  inflammation  is  the  only  measure  from 
which  any  good  can  riitionally  be  expected.     But  there  is  a 
less-known  class  of  eases  in  which  larger  bones  ai*e  involved  in 
rapid  destruction*    without  known  cause,  or  from   causes  ap- 
parently quite  inadequate  ;  and  such  cases  involve  not  raerelj™ 
local  mischief,  but  very  ^ave  danger  to  life.     Man^'  such  casefl 
of  rapid  necrosis  are  the  result  of  that  diffuse  inflammation  of 
the  periosteimi  which  has  been  described  above ;  but  in  otliergj 
which  I  have  had  au  oppoilimity  of  seeing,  I  have  failed  tofl 
detect  such  a  cause  for  the  death  of  the  bone,  or  indeed  anj 
cause  to  which  so  extensive  and  so  universal  an  action  oould 
reasonablY  be  ascribed. 

Such  a  c«j5e  was  the  follo^iDg,  A  Btableman  was  admitted  into  St  Geoirg«| 
IIoBpitJil  on  rtucouiit  of  diaoiise  in  one  foot  The  history  ^*a«  obscuw,  but  i 
iseemed  certain  that  little  more  than  three  weeks  before  his  death  the  fool  ^ 
companttively  well,  a«  it  was  to  an  injurv  FU[>pc**ed  to  have  been  reteived  tii 
days  before  hia  ftdiiiLs*^iont  in  riuuiing^  violently  down  the  ^table^vard,  that 
diaease  wa*  attrilioted.  There  \va.s  ajdema^  swelliujir,  and  \m\xv  over  the  dor^m 
of  the  foot;  and  this  condition  whs  attributed  to  ditlu-^e  cellular  inflAmmatioa,! 
and  treated  by  aupt'rKiinl  incisions,  which  did  tJot  penetrate  the  perioeteum- 
The  man  died,  with  symptoms  of  pya?mia,  but  no  secondiuy  abscess^  tweatf- 
daya  after  his  adinisaion.  On  examining  the  fo^it,  all  the  tareal  bonea  wa 
found  loo«e,  awd  grating  on  each  other  like  stones  in  a  bag ;  the  cartih 
between  them  Imd  alnio?^t  enlirely  disappeared.  On  stectinn,  the  bnneft  were  i 
a  dark-grey  hue,  and  some  «*lig"ht  trace  of  pus  was  ^t*eu  here  and  there  ia  ihl 
interior^  hut  no  ?ueh  di>tinrl  indication  of  infhmimation  of  the  liniu«;  m*^aj 
brane  of  tlu*  cancelli  a>i  to  desierve  the  narae  of  osteo- myelitis ;  nor  wn*  tbtl 
perioftteuiB  thickened,  vascular,  or  separated  from  the  suriare  of  the  boar  bf 
either  lymph  or  pus  in  any  appreciable  cjnantity.  The  eurfacea  of  tb«  boops 
exp<Dsed  by  the  removal  of  the  articular  uartilng-es  were  ulcerated^  but  ootj 
deeply.    The  bone*  were  of  their  natural  conaifltenee. 

Is  sneh  an  aftection  as  this  amenable   to  any  treatment f 
Tliis   seems  rlonbtfal,   if  it  be  conceded  that  cases  of  a^ut^"" 
necrosis  really  exist  in  v^hich  the  affection  is  different  from 
diffuse  periostitis*     In  the  latter  affection  timely  incisions  umffl 
ancceed,  as  has  been  already  said,  in  checking  the  effudoa  andn 
restoring;  the  nutrition  of  the  bone ;    but  if  the  whole  Iwiir 
tissue  be  involved  at  once,  what  agency  can  be  reasonably  ex- 
pected to  restore  it  to  health  ?     It  is  clear  tbat  the  main  ques- 
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tion  in  aucli  a  case  is,  whether  the  patient's  powers  will  endure 
the  strain  of  the  disease,  so  that  the  bone  may  be  cast  off,  and 
he  may  have  the  ehance  of  its  reproduction ^  or  whether  ampu- 
tation will  give  him  a  better  prospect  of  life.  But  the  prognosis 
of  an  amputation  undertaken  under  such  cirenmBtances  would 
be  in  the  highest  degree  unfavourablej  since  the  condition  of 
BjBtem  in  which  such  grave  results  can  follow  fi'om  such  trivial 
injuries  leaves  little  prospect  of  bearing  up  against  so  serious 
an  injury  as  the  removal  of  a  limb  ;  and  the  tendency  to  pyaemia 
is  so  strong  that  it  is  impossible  to  say  that  that  condition  of 
"the  system  may  not  be  actually  present,  though  latent,  when 
the  operation  is  done.  It  will  therefore,  in  moat  cases,  be 
judged  better  to  support  the  patient's  strength  by  a  lib^iul 
allowance  of  tonics  and  opiates  until  the  graver  dangers  have 
passed  away :  and  then,  if  the  usefulness  of  the  limb  is  hope- 
lessly destroyed,  to  remove  it  when  the  patient  has  raUied  from 
the  typhoid  condition  in  which  the  disease  commences.  Inci- 
sions may  not  have  the  power  of  averting  the  death  of  the 
bone,  but  they  ought  to  be  made  to  an  extent  sutiicient  to 
liberate  all  tension,  and  that  for  two  principal  reasons — partly 
fn  order  to  avoid  sloughing  of  the  periosteum,  and  consequent 
destruction  of  the  nidus  in  which  the  new  bone  is  to  be  formed, 
partly  to  provide  a  ready  way  for  the  pus,  which  must  form, 
to  escape,  and  for  the  examination  of  the  bone  and  its  eventual 
extraction. 

Acute  necrosis,  whether  resulting  from  diffuse  periostitis  or 
not,  may  be  treated  by  the  extirpation  of  the  whole  bone  so 
(ftffected,  a  very  free  incision  being  made  through  the  perios- 
jfceum,  which  will  be  found  completely  separated  from  the  bone, 
jRnd  the  bone  being,  if  necessary,  divided  by  a  chain-sa.w  passed 
piLderneath  it.  In  cases  of  necrosis  of  the  entire  diaphysis  of  a 
■ong  bone,  a  sUght  twist  with  the  lion-forceps  will  detach  the 
flead  portions  from  the  epiphysial  lines  above  and  below.  In 
this  way  I  removed  successfully  the  whole  shaft  of  the  tibia 
^(seven  and  a  half  inches  long),  at  the  age  of  ten,  one  month  after 
fthe  commencement  of  acute  periostitis,  with  very  successful 
l^*sults.*     I  think,  when  we  have  clear  reasons  for  believing  that 


•  Laneet,  18(16,  vol.  i.  p.  S40.  S«e  also  Sttrffical  TrealmmU  of  CkiTdrm's 
J}iMeft4ieii,  2mi  edit,  p  301,  et  acq. ;  where  utlier  instances  under  my  oyKn  care  are 
fekted  ;  also  a  case  by  Mr.  Joseph  Btdl,  Brit.  Med.  Jminuil^  May  :J,  1808,  very 
Khuilar  to  a  easti  of  niino  in  tlie  femur^  but  more  extenaive. 
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the  necrosed  bone  will  be  found  loose,  its  eaJrlj  lemotal  is  tnort 
desirable,  and  liberates  the  patient  from  great  dangers,  both  in 
the  present,  from  the  acute  surgical  fever  kept  up  by  ilie  irrita- 
tion of  the  diseased  bone,  and  in  the  future,  fitmi  the  rifib 
incident  on  the  numerous  and  severe  surgical  operations  which 
will  probably  be  necessary  for  the  removal  of  So  extensive  a 
sequestrum.  I  do  not  recommend  the  operation  when  a  por* 
tion  only  of  the  diaphysis  has  perished,  and  has  not  yet  sepa- 
rated. The  old  idea  that  it  is  necessary  to  wait  in  tiiese  cases 
for  the  formation  of  a  periosteal  sheatii  of  bone,  is  sufficiently 
refated  by  my  cases  and  that  of  Mr.  J.  Bell,  which  show  that 
even  in  so  large  a  bone  as  the  femur  a  great  portion  (and  I  do 
not  see  why  not  the  whole,  if  such  a  case  should  occur)  of  the 
entire  circumference  of  the  shaft  may  be  removed,  and  the  limb 
be  left  perfectly  flail-like  after  the  operation,  and  yet  entire  con- 
solidation and  perfect  usefulness  of  the  limb  may  finally  resnli. 

Constitutional  Affeotions. 

Scrofula  in  hone. — There  are  two  forms  in  which  scrofiiloiM 
a£Fections  of  bone  are  met  with  :  viz.  either  a  deposit  of  tuberde, 
or  a  low  inflammation  of  the  osseous  substance ;  and  there  is 
good  reason  for  considering  the  former  as  a  consequence,  or  eSSect, 
of  the  latter.  Let  us,  then,  first  consider  the  peculiar  or  dis^ 
tinctive  characters  of  scrofulous  inflammation  of  bone. 

A  scrofrilous  bone,  when  examined  in  the  early  stage  of  the 
disease,  is  soft,  light,  and  oily ;  sometimes  more  highly  charged 
with  blood  than  natural,  and  occasionally  (though  only  rarely) 
presenting  a  deposit  of  tubercle  in  its  interior.  Bones  in  this 
condition  are  constantly  met  with  afber  the  removal  of  scroftdous 
joints :  the  substance  of  the  bone  is  easily  cut  with  a  knife,  and 
the  cancelli  are  large,  and  charged  with  a  red  jelly-like  mass  of 
debris.  The  inflammatioYi  readily  passes  into  ulceration,  or 
caries,  and  the  bone  then  exhibits  on  its  surface  a  number  of 
minute  pits,  or  depressions,  from  each  of  Which  the  ulceration 
extends,  so  as  to  communicate  with  those  around,  until  an 
extensive  worm-eaten  surface  is  exposed,*  soft  and  rotten  on  its 
exterior,  bleeding  readily,  and  giving  exit  to  a  foul-smelling 
ichorous  pus,  in  which  pieces  of  decomposed  bone  can  be  felt, 
as  gritty  particles  under  the  fingers.     The  periosteum  becomes 


*  For  the  appearance  of  scrofulous  ulceration  in  the  macerated  bone  u 
contrasted  with  dm^k  ulcetation,  see  Figs.  180, 100,  p.  752. 
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detached  and  thickened,  and  is  gradnally  converted  into  a 
gelatinous  mass  of  grannktions. 

The  minute  changes  in  the  uHiraate  tissue  have  been  ably 
described  by  Dr»  Bliick,  in  a  series  of  researches  to  whieh  mj 
own  ob8ei*vation8  lead  me  to  assent.  The  cancelli  are  dilated, 
and  they,  as  well  as  the  lacnnm  and  canalicnli,  are  filled  with 
exudation.  Occasionally,  minute  pTojections  of  bone  from  the 
waJls  of  the  canceUi  indicate  an  attempt  at  the  reproduction  of 
bone,  and  that  healing  by  sclerosis  which  has  been  already 
described  as  one  of  the  usual  events  of  healthy  inflammation. 
The  leading  features,  then,  of  the  pathological  anatomy  of 
strumous  inflammation  are  the  same  as  those  of  ostitis  in 
general ;  and  the  only  distinctive  anatomical  peculiarity  con- 
nsta  in  the  nature  of  the  exudation,  which  chokes  up  the  canals 
of  the  bone,  Dr,  Black  has  given  several  analyses,  tending  to 
establish  these  four  conclusions ;  that  tuberculosis  gives  rise 
(1)  to  a  considerable  increase  of  fat  in  the  diseased  bone ;  (2)  to 
a  large  diminution  of  the  salts  of  lime ;  (3)  to  a  diminution  of 
the  organic  matrix  ;  (4)  to  an  increase  in  the  soluble  salts. 
For  the  details  of  the  analysis,  the  reader  must  be  referred  to 
the  original  treatise-*  They  serve  to  illustrate  the  fact,  that 
imous  is  distinguished  from  common  inflammation  by  the 
t,  lightness,  and  oiliness  of  the  aflPected  bone ;  to  which 
maj  be  added,  the  greater  extent  of  diffusion  of  the  morbid 
.changes. 

^  The  superficial  caries,  during  the  mere  presence  of  which, 
the  bone,  if  the  affection  be  not  very  extensive,  is  possibly  still 
in  a  curable  state,  spreads  gradually  inwards,  and  then  the 
condition  of  the  bone  passes  beyond  the  possibility  of  repair. 
Large  abscesses  form,  and  the  whole  cancellous  extremity,  or 
|he  whole  bone  if  it  be  one  of  the  cuboid  bones  of  the  tarsus  or 
icarpus,  is  converted  into  a  cavity  bounded  by  a  tlun  shell  of 
Oflseous  matter,  and  cont4iining  bony  substance,  either  in  mere 
d^ris,  or  so  soft  that  it  will  ci'umble  away  in  maceration. 
These  abscesses  are  seldom  accompanied  by  that  thickening  of 
^eir  walls  from  periosteal  deposit  which  takes  place  in  simple 
petitis;  still,' at  sonie  distance  from  the  seat  of  profuse  suppn- 
lation,  fresh  deposit  is  sometimes  found  tliickening  the  bone, 
or  producing  anchylosis  in  joints  which  enjoy  little  motion, 
Kecrosed  portions  of  larger  or  smaller  size  are  often  found,  but 


On  the  Fatholi^  of  Tt^hercutow  Bone,  p.  32.     EdiiiK  IJ^O, 
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no  *  sequestra  *  in  the  proper  sense  of  that  term,  as  signifying 
necmsed  portions  iuvaginated  by  new  bone. 

Such  are  the  anatomical  characters  of  scrofulous  inAamma- 
tion  of  bone.  The  other  common  development  of  that  diathesis 
in  the  osseous  system  consists  in  the  deposit  of  tubercle,  eil 
circumscribed  or  diflnsed*  Ciix^umscribed  tubercle  *  (much 
rarer  form)  seems  most  common  in  the  skull,  deposited  on  the 
outside  of  the  bone  beneath  the  periosteum  (the  strumous  node) ; 
and  next  to  this  its  favouritt^  locality  is  in  the  cancelli  of  the 
joint- end  of  some  bone,  generally  the  tibia*  No  inconvenience 
seems  to  be  prt>duced  by  siit'h  tubercle  till  it  softens ;  and  then, 
if  situated  in  the  articular  end  of  a  bone,  it  usually  make* 
a  passage  into  the  neighbouring  joint  and  destroys  it ;  if  on 
the  skidl,  the  softening  of  such  a  tubercle  forms  a  cachectic 
abscess  difficult  to  heal,  bordered  by  indurated  cellular  tissue^ 
■with  cold,  bluish  edges,  and  leading  to  exposed  and  roughened 
bonei  which,  however,  has  not  the  peculiar  feeling  of  necrosis, 
and  is  not  at  first  dead,  although  it  is  liable  to  become  so. 
Thedeytosit  of  diti used  tubercle  is  more  common  in  the  shafU 
of  the  long  bones.  It  fills  up  the  cancelli,  appearing  as  & 
nodulateJ,  or  granular,  yellowish  mass  of  soft  consistence,  and 
extends  frequently  along  the  whole  length  of  the  shaft.  Mj 
own  impression  is,  that  this  difiused  tubercle  less  frequently 
and  less  rapidly  softens  than  the  circumscribed ;  but  exfl*:t 
information  ou  this  point  is  wanting.  It  should  be  remembered 
that  vfht^n  the  shaft  is  attacked  by  this  or  any  other  form 


•  Tabercle  ui  bone  h,  in  any  view  of  the  case,  rare.     Hokitaasky's  atatiatict, 
inferred  to  in  vol  i.  p.  .'>57,  give  a  low  place  to  the  bony  system   us  n  mat  o( 
tlAercle ;  thtHig-Ii  tliev  plat'H  the  bones  and  periosieum  considerably  iiboTo  lii« 
trf^sticlts  ttnd  epididymis,  which   is  hardly  in  consonance,  I  believe,  wiUi  the 
experience  of  inoiit  eiin^'eons.     But  the  nature  of  the  deposit  generally  spokfli 
of  as  tubercular  is  the  subject  of  much  ditference  of  opinion  lunong  diiferait 
patholo^nsts.     Dr.    Wikon    Fox   a&ys:    *  Thuse   limitations  of   tubercle  bive 
pri)ceeded   ao    far,   that,   if    the   exclusion   of  the   different   forms  from  the 
category  of  tubercle,   propo^ied  by   vnrious  patholoj^at*,   were  simiiltaneoujir 
carried   out^   tubende  would — not    unfortunately,  ceai^e   to   exist — but  would 
certainly  have  no  ]on;jrer  any  place  in  otir  nosologies ;  for  nearly  every  patho- 
logical product  hitlierto  ranked  under  thi^  title,  fi-oin  the  gT#y  granuUtiaa,  to 
the  yellow  ^Tiinulation  and  the  cheesy  infiltration,  is  by  Bome  outhority  or  oditf 
excluded    froni  the  category  of   tubercle/ — Artificial   I*rod*4vtiim   of  Tuberck, 
p.  22.     My  opinion  i^,  that  many  of  the  depoeite  which  are  usually  regtirdedi* 
tubercles  in  bone,  are  masses  of  in^pttiiiated  pua  luinn-led  with  other  mhrn- 
niatory  products ;  and  that,  rare  aa  tubercle  in  b3iie  w  generidly  aaid  to  bts  it  is 
in  reality  still  rarer. 
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of  disease,  the  extremities  nsuallj  escape,  and  vice  versa — 
^  matter  of  great  importance  in  tke  treatment  of  diseases  of 
phe  joints. 

It  has  occurred  to  me,  thon^^h  tiitherto  only  on  two  occa- 
sions, to  meet  with  a  part  ten  lar  form  of  ulceration,  which  was 
in  one  case  certainly,*  and  in  the  other  probably,  connected 
with  scrofula. 

Numerous  pits  wt^e  foiind  on  tbe  ftrticiilar  surfiirei  vaTying'  in  <lepth,  but 
oonfined  to  the  epiphysis,  with  sharp  edges,  and  curdj  purolent  contents. 
Their  opt?majj:s  into  th*^  ravity  of  the  joint  were  cleanly  punched  out  of  the 
i-artilai^'e,  and  all  flie  cartilag-e  a^>unt!  waj?  qnitti  healthy.  A  few  nmtill  granules 
oi  bone  were  njet  with  among  the  contenL«i  of  the  cavitiea.  In  one  of  the 
eaa^s,  when  the  bones  wer«  examined,  there  were  found  Beveral  sp*»t«^of 
TaBCular  and  aoftened  tissme  beneath  the  eiii'face  of  the  bone^,  evidently  the 
com  men  cement  of  »injilar  pits.  There  was  no  trace  of  tubercle.  The  thig^h 
WM  amputated,  and  the  patient  recovered  for  a  time»  hut  soon  died  of  phthbii*. 
Is  tbe  other  cai*e,  the  palient,  a  boy  under  the  care  of  Mr.  Thomas  Siuith, 
recovered  after  excision  of  tbe  knee,  and  remained  long  afterwards  in  good 

tealth.t 
I  believe  this  pitting  or  spotted  ulceration  of  the  articular 
ndn  of  bones  to  be  one  of  the  forms  of  scrofulous  disease,  and 
to  be  indistino;uishable  from  its  other  forms  before  dissection. 
It  presents  a  very  favourable  condition  for  resection,  from  the 
strict  limitation  of  the  disease  to  a  very  slight  depth  below  the 
surface. 

SympioTHS. — Of  the  symptoms  of  scrofula  in  bone  little  need 
be  said  here.  The  general  symptoms  of  the  diathesis,  added  to 
an  indolent  swelling  of  some  bone,  lead  to  a  diagnosis  not  to 
be  mistaken.  The  swelling  is  composed  partly  of  the  engorged 
soft  tissues,  and  partly  occasioned  by  real  enlargement  of  the 
bone.  Tlie  colour  is  nsnally  white  and  pasty,  J:  and  the  swelliog 
indolent;  but  sometimes,  when  the  inflammation  is  liigher 
than  common,  and  suppuration  imminent,  redness  and  pain 
may  be  present.  When  suppuration  has  been  effected,  the 
pain  generally  subsides,  and  the  functions  of  the  part  are  more 
or  less  completely  regained,  even  when  the  bone  is  destroyed  to 
a  considerable  extent. 

Treuiment, — The  treatment  of  scrofula  in  bone  offers  little 
that  is  peculiar.     For  local  treatment,  perhaps  the  most  im- 

•  A  notice  of  this  ease  will  be  found  in  I\iiA.  Sue.  Trans,  vol.  x,  p.  217. 
t  This  is  Hi^ured  in  the  work  aboire  referred  to,  On  tAe  Jiiurtfictd  Tt^eaimmt  of 
fthUdreris  Dumiet,  p.  488. 

X  Tbe  *  white  swelling^  of  old  autbort  was  named  from  «truinous  dii^eaae  of 
k  jolnta^  though  many  othpi'  iiftl'Ctioas  C4ime  to  be  included  under  the  term. 
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portant  indication  is  to  keep  the  part  at  rest  bj  splinti  and 
bandages  during  the  prevalence  of  inflammation.  Local  deple- 
tion should  be  cautiously  used  while  there  is  pain,  tenderness, 
and  superficial  redness,  or  the  part  may  be  enveloped  in  a  large 
warm  poultice  or  fomentation.  When  inflammation  is  not 
apparent  in  the  soft  parts,  but  there  are  sig^  of  its  presence 
in  the  bone,  it  will  be  necessary  to  use  counter^irritation  by 
caustics  or  blisters ;  or  in  less  severe  and  more  chronic  cases  by 
means  of  the  tincture  of  iodine,  or  other  stimulating  syndica- 
tion. When  irritation  has  subsided,  pressure  by  means  of 
strapping  will  be  found  velry  serviceable,  both  in  ensuring  rest 
and  in  promoting  absorption,  and  the  local  action  of  mereory 
(Scott's  bandage)  may  be  combined  with  this.  By  these  simple 
measures,  with  judicious  constitutional  treatment,  most  of  the 
cases  of  strumous  inflammation,  which  are  seen  before  tiie 
occurrence  of  suppuration,  will  be  brought  to  a  favourable 
issue. 

When  the  suppuration  is  once  established,  it  is  better  to 
procure  exit  for  it  by  small  incisions,  and  to  use  every  precaa- 
tion  to  prevent  the  denudation  of  fresh  portion^  of  bone.  The 
question,  however,  of  the  early  or  late  opening  of  abscesses 
connected  with  strumous  bone  is  one  on  which  a  good  deal  of 
difference  of  opinion  very  naturally  exists,  and  which  is  best 
determined  in  each  individual  case.  If  such  abscesses  are 
allowed  to  go  on  increasing,  the  soft  parts  may  be  extensively 
undermined,  the  disease  may  extend  to  fresh  bones,  and  an 
opening  may  form  in  a  disadvantageous  situation.  If  opened 
early,  the  cavity  may  be  attacked  with  inflammation,  which,  if 
the  abscess  be  large,  may  even  prove  fatal.  If,  however,  the 
abscess  be  near  an  important  organ,  as  a  joint  or  serous 
cavity,  then  undoubtedly  no  time  should  be  lost  in  evacuating 
it.  Large  openings  should  be  avoided ;  but  the  introduction  of 
a  piece  of  lint,  or  a  drainage-tube,  will  keep  the  discharge 
flowiug ;  or  the  abscess  may  be  emptied  by  means  of  a  trocar 
from  time  to  time,  and  the  access  of  air  thus  effectually  pre- 
cluded. When  the  bone  is  exposed  through  the  opening  of  an 
abscess,  its  condition  should  be  thoroughly  investigated,  once 
for  all,  with  the  probe,  in  order  to  judge  of  the  necessity  for 
operative  interference  ;  but  nothing  is  more  mischievous  than 
repeated  meddling  with  diseased  bone.  The  general  indications 
for  operations  upon  bones  affected  with  strumous  caries,  and 
the  form  of  operation  indicated,  will  be  the  same  as  in  caries 
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lepending  lapoo  other  causes ;  but  the  proo^osis  will  be  lesa 
CskTourable  than  when  the  constitution  is  unaflPected,  and  there- 
foTe  operations  should  be  undertaken  with  more  caution. 
Operations  on  these  eases  will  usually  succeed  or  fail  aoeordin«f 
as  scrofula  has  attacked  the  viscera  or  no>  and  according  to  the 
extent  of  its  diffusion  through  the  system  j  but  even  after  a 
eticce«9ful  operation  the  patient  is  by  no  means  secure  against 

I  a  relapse  in  some  other  part, 

.      For  the  general  treatment  the  reader  must  be  referred  to  the 

I  essay  on  Scrofula. 

Syphilitic  affectwn$  of  bone. — The  chief  phenomena  of  the 
J  syphilitic  affections  of  bone  have  been  already  spoken  of  suni- 
!  marily  under  the  head  of  Tertiary  S^-philis  (voL  u  p.  482)  ;  it 
I  will  therefore  only  be  necessary  here  to  go  a  little  more  into 
I  detail  as  to  the  anatomy  of  bone  affected  by  syphilis,  and  the 
I  means  by  which  the  disease  is  to  be  diag:no8ed.  As  the  general 
I  treatment  of  syphilis  has  been  laid  down  in  Mr,  Lee's  essay, 
I  only  the  local  treatment  of  its  manilestations  in  the  osseous 
system  will  be  dwelt  on  here. 

Syphilitic  affections  are  those  in  which  the  existence  of  a 
chronic  limited  inflaL^^mation  of  the  periosteum  alone  is  most 
I  clearly  proved,  if,  indeed,  such  inflammation  hp-  not  peculiar  to 
j  syphilis.  Strumous  nodes  (as  we  have  just  remarked,  p*  780) 
I  are  formed  by  scrofulous  matter  coniiued  between  the  carious 
'  bone  and  its  periosteum,  and  are  due  to  an  affection  of  the  bone; 
but  the  true  node,  that  which  follows  syphilis,  is  caused  by  the 
effusion  of  lymph  between  the  bone  and  periosteum,  and  is  due 
to  inflammation  of  a  limited  portion  of  the  deeper  layers  {*  sub- 
periosteal blastema')  of  the  latter.  Hence  it  is  of  a  different 
signification  from  that  of  a  strumous  abscess;  for  while  the 
latter  is  merely  a  consequence  of  diseased  bone,  and  necessarily 
involves  coiTesponding  loss  of  substance  and  the  slow  processes 
by  which  alone  an  ulcer  (and  more  especially  a  strumous  ulcer) 
in  bone  can  be  healed,  the  s^-philitic  node  is  itself  the  starting- 
point  of  the  disease  in  the  boncj  and  if  early  and  properly 
treated,  the  whole  or^an  can  be  restored  in  a  short  time  to  a 
state  of  health.  But  although  in  a  node  the  infl^ammation  is 
usually  liuiited  to  the  periosteum,  it  is  not  always  so.  Nume- 
rous preparations  show  thickening  of  the  substance  of  the  bone 
beneath  nodL's,^  i>roving  the  implication  of  the  deeper  structures, 
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and  therefore  a  state  of  disease  which,  thotigh  still  curable,  may 
be  expected  to  be  more  obstinate  than  mere  periosteal  effusion ; 
and  if  the  skull  be  examined  in  the  situation  of  a  node,  some 
roughening  of  its  outer  table  may  generally,  perhaps  always, 
be  discovered.  The  progress  of  nodes,  when  they  are  not  ab- 
sorbed under  appropriate  treatment,  is  in  one  of  two  directions : 
either  the  subperiosteal  effusion  ossifies,  or  it  softens  and 
gives  rise  to  caries,  accompanied  usually  by  suppuration.  The 
former  event  is  commoner  on  the  tibia,  the  latter  on  the  skull 
The  indisposition  of  the  pericranium  to  form  new  bone  is  aveiy 
well-known  fact  in  pathology,  nor  am  I  aware  that  the  forma- 
tion of  new  bone  in  syphilitic  nodes  of  the  skull  has  ever  been 
proved,  though  new  bone  may  be  sometimes  found  deposited  on 
the  outer  table  of  the  skull  in  the  neighbourhood  of  large 
ulcers ;  ^  in  nodes  of  other  flat  bones  also,  ossification,  if  it 
occurs,  is  rare.  Many  nodes  appear  so  hard  as  to  be  pronounced 
osseous ;  but  the  feeling  is  often  deceptive,  since  the  tense  and 
thickened  periosteum  raised  by  semi-solid  effusion  gives  a  sen- 
sation hardly  to  be  distinguished  fix>m  that  of  a  bony  swelling. 
Therefore,  in  a  hard  node  which  is  of  no  long  standing,  treat- 
ment for  its  removal  may  be  confidently  recommended,  and  all 
the  more  if  the  swelling  be  situated  on  a  flat  bone.  On  the 
tibiae  nodes  are  prone  to  ossify,  and  then  the  deeper  ossified 
part  remains  as  a  permanent  irregularity  on  the  surface  of  the 
bone ;  but  the  unossified  portion  may  often  be  dispersed  by 
appropriate  measures.  When  a  node  softens,  and  the  question 
occurs  whether  pus  has  formed,  the  case  ought  to  be  carefully 
examined,  in  order  if  possible  to  determine  the  point.  The 
principal  indication  of  the  presence  of  pus  is  the  shining,  tense, 
and  thinned  condition  of  the  skin.  It  is  important  to  obviate 
more  destruction  of  the  skin  than  is  inevitable  on  the  bursting 
of  the  abscess,  since  such  sores  are  very  difficult  to  heal,  and  in 
some  cases  appear  incurable.  The  best  way  is  to  make  a  very 
small  puncture,  and  close  it  after  drawing  off  the  pus.  Fre- 
quently, under  the  proper  treatment,  the  soft  parts  will  adhere 
again  to  the  bone  with  very  slight  or  no  exfoliation. t     It  is 


♦  Even  here  it  is  in  moet  cases  doubtful  whether  the  deposit  has  heen 
formed  out«»ide  the  skull,  or  whether  the  thickening  is  not  produced  by  deposit 
within  the  diploe  expanding  the  outer  table ;  for  deposit  in  the  diploe  is 
exceedingly  common.  See  below  on  the  *  tuberculated  *  form  of  syphilitic 
ulceration  in  bone. 

t  See  Parker,  Modem  Treatment  of  Syphilitic  DiseoBen,  4th  ed.  18(50,  p.  291. 


SYPHILITIC  AFFECTIONS. 


785 


I 


especially  in  these  cases  of  abscess  commimieatiiig  with  the  snr- 
tace  of  a  bone  tbat  I  have  found  the  treatment  bj  carbolic  acid, 
recommended  by  Professor  Lister,  most  successful.  In  several 
oases  under  my  own  care  where  I  have  had  eitlier  positive  proof 
or  the  strongest  reasons  for  concluding  that  the  abscess  was 
connected  with  diseased  bone,  I  have  found  the  abscess  heal 
readily,  and  without  exfoliation.  Many  others  have  also  been 
pot  on  record  by  Professor  Lister  and  other  surgeons.  Very 
commonly,  however,  the  forjuation  of  periosteal  abscess  after  a 
node  is  followed  by  the  exfoliation  of  most  of  the  subjacent  bone. 
Syphilitic  nodes  are  usually  preceded,  and  always  accompanied, 
by  more  or  less  of  doll  aching  pain  in  the  bone,  especially  liable 
to  exacerbations  at  night;  or  this  '  syphilitic  rlieumatism,'  as  it 
is  sometimes  called  (the  douleurs  o^ieocope^  of  French  authors), 
may  be  the  only  symptom  referred  to  the  osseous  system  durmg 
the  progress  of  the  secondary  affection.  Mr*  Parker^  is  in- 
clined to  refer  the  pain  to  a  syphilitic  inflammation  of  the 
medullary  membrane. 

When  the  syphilitic  cachexia  is  further  advanced,  the  wliole 
bone  or  a  great  part  of  it  may  be  diseased  through  its  entire 
thickness,  leading  to  chronic  ostitis,  and  terminating  in  scle- 
rosis, or  what  is  sometimes  called  *  hypertrophy  '  of  tlie  whole 
thickness  of  the  bone.  I  am  not  aware  of  any  distinction 
which  could  be  drawn  between  such  instances  of  chronic  in- 
flammation and  those  arising  from  non-specific  causes,  except 
that  which  is  founded  on  the  presence  of  concomitant  and  pre* 
ceding  syphilitic  symptoms  in  other  organs. 

Still  more  grave  and  more  obstinate  developments  of  tertiary 
syphilis  in  the  bones  are  those  carious  and  necrotic  affections 
(ulcerative  or  gangrenous)  which  so  often  attack  the  skull,  the 
hemes  of  the  fece,  and  the  superfieitil  long  bones,  in  persons 
much  reduced  by  excesses,  or  by  the  injudicious  administration 
of  mercury.  In  former  times,  under  the  horrible  system  which 
prevailed  in  the  *  foul  wards '  of  the  great  hospitals,  where  every 
person  labouring  under  any  disease  supposed  to  be  caused  by 
promiscuous  intercourse  was  compelled  to  take  mercury  to 
salivation^  the  ravages  of  syphilis  on  the  bones  were  dreadful ; 
and  it  is  to  this  system  that  we  owe  many  of  the  preparations 
of  syphilitic   caries  and    necrosis  preserved  in  our  museums* 
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But  there  seems  no  reasonable  doubt  that  such  affections  do 
also  occur  in  persons  who  have  never  taken  mercury**  especiallT 
when  the  disease  has  been  allowed  to  go  on  unchecked,  and  the 
constitution  is  at  the  same  time  enfeebled  by  alternations  of  de- 
bauchery  and  hardship,  as  is  the  case  sometimes  with  sailors^ 
and  more  frequently  with  prostitutes. 

The  diagnosis  of  syphilitic  affections  is  usually  easy  from  the 
history  of  infection  and  the  presence  of  other  sjTnptoms  ;  but  it 
may  in  some  cases  be  obscured  by  the  patieut's  unwillingness 
or  inability  to  reveal  the  history  of  the  original  disease.  Thus 
the  pains  in  the  bones  may  be  referred  to  rheumatism  ;  but  here 
the  diagnosis  can  in  most  cases  be  easily  established  by  obseir- 
ing  that  rheumatic  pains  in  the  bones  are  generally  accompanied 
by  affections  of  the  thick  fibrous  structures  (muscles  or  faseitel 
and  of  the  joints;  or,  if  the  rheumatic  affection  be  more  acute, 
the  urine  and  sweat  will  probably  furnish  indications  of  the 
nature  of  the  disease.  When  nodes  have  made  their  appear- 
ance, the  diagnosis  is  usually  easy,  the  only  question  lying 
between  syphilis  and  struma,  since  rheimiatic  {>enostitis  is,  as 
we  shall  see,  more  diffused.  In  the  absence  of  history,  the  con- 
comitant symptoms  will  guide  us  while  the  skin  is  unbroken ; 
and  after  pus  has  made  its  way  to  the  surface,  some  asristance 
may  be  derived  from  the  nature  of  the  secretion.  Syphilitic 
caries  and  necrosis  (as  has  been  observed  in  the  essay  on 
Syphilis)  are  not  primary  affections  of  the  bones,  but  are  th^ 
result  and  termination  of  nodes,  or  of  inflammation  of  the  bones, 
or  of  ulcerative  affections  of  the  soft  parts  around  ttie  bone, 
as  in  the  palate,  and  therefore  have  been  preceded  by  a  lon^ 
course  of  symptoms,  during  which  the  diagnosis  is  usually  es- 
tablished. If  not,  it  rarely  presents  any  difficulty,  since  the 
traces  or  the  presence  of  other  symptoms  of  constitutional 
syphilis  can  hardly  fail  to  be  recognised. 

An  interesting  eomparison  has  been  made  between  the  forma 
of  syphilitic  ulceration  in  bone  and  those  of  syphilitic  eruption 
on  the  skin.  Specimens  of  rounded  ulcers  may  sometimes  be 
met  with,  especially  on  the  skull-cap,  which  bear  a  strong 
resemblance  to  the  ntpial  ulcers  so  frequent  in  an  adfaDoed 
gtage  of  constitutional  syphilis.  A  small  round  spot  of  nleeni- 
tion  is  seen,  where  the  surface  of  the  bone  is  worm-eaten  frfira 
the  presence  of  numerous  minute  depressions,  and  in  somecast*^ 


{ 


•  S«ft  Parker,  op,  cit  p,  281. 
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the  bone  around  this  worm-eaten  central  portion  is  marked  by 
arborescent  grooves,  the  traces  of  increased  vascularity.  Later 
an,  a  circular  trench  is  marked  around  the  worm-eaten  spot ; 
and  as  this  widens  and  deepens,  it  undermines  and  finallj  chisels 
out  the  piecCj  which  separates  as  a  sequestrum,  and  then  tlie 
bone  scars  over,  leaving  a  roonded  depression,  much  larger 
than  the  original  spot,  the  surface  of  which  is  rather  glazed 
and  a  little  vascular,  and  the  bone  below  it  a  good  deal  har- 
dened. In  well-marked  specimens,  these  amiMlar  ulcers,  as 
they  are  termed  by  Mr.  Paget,  (Fig.  192),  look  very  charac- 
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Synliilitic  ulceration  of  Uie  annular  variory.   (Mustum  of  the  UojkI  College 
of  SurgeoDS,  No,  eSS.) 


teristic,  hat  in  less  advanced  ca^es,  especially  before  the  sur- 
rounding trench  has  formed,  or  agam  at  a  late  period  when 
cicatrisation  has  obliterated  some  of  the  more  distinctive 
characters  of  the  ulcer,  it  seems  impossible  to  distinguish  it 
from  a  scrofulous  or  other  lesion.  The  other  characteristic 
form  of  s}T>hiIitic  ulceration  is  the  tuhcrcidaied  (Fig,  19S), 
which  appears  to  commence  by  a  tubercular  tbickening  of  the 
external  wall  of  the  bone,  recalling  the  syphilitic  tubercle  so 
common  on  the  skin  of  the  face,  &c.,  and  due  not  to  periosteal 

5  £  2 


deposit,  but  to  chronic  inflammation  of  the  compact 
itself.  This  inflamed  bone  soon  becomes  dotted  over  wSi^ 
numerous  little  pits  or  depressions,  which  coalesce  and  form 
ulcers,  usuaUy  oval  or  round,  penetrating  deeply  into  the  interior 
of  the  bone.  Besides  these,  Mr.  Paget  has  described  a  third 
form  of  syphLlitic  ulceration,  the  reticulated  (Fig.  194)  in  which 
the  diaeaae  appears  first  to  show  itself  in  the  form  of  a  network 
of  periosteal  deposit,  which  is  liable  to  perforation  bj  ulcers 
flobeeqneiitlj  forming  and  assuming  the  annular  type,  of  which 
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Sjpliilitic  ulcemtion  of  the  tut-orciifatLHl  vrtri^t}\     (Mustfom  uf  Lh#»  Bojrml 
College  ut  Surgeons,  No.  632.) 

latter,  therefore,  the  above  may  be  regarded  as  a  variety.  Of 
the  two  kinds  of  syphilitic  ulcer,  the  annidar  appears  to  me  the 
more  characteristic ;  but  I  do  not  believe  that  either  is  so 
distinctive  of  the  disease  as  to  enable  us,  with  an\^thing  like 
certainty,  to  infer  the  previous  constitutional  affection  from 
examination  of  tlie  affected  bone  ;  nay,  I  have  known  patho- 
logists of  the  ^eatest  experience  refuted  in  such  attempts  by 
the  subsequent  discovery  of  the  history  of  the  preparation. 

The  accompanying  figures  re]>resent  characteristic  examples 
of  these  various  forms  of  syphilitic   ulcer;  and  by  comparing 
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them  with  those  of  simple,  strumonB,  rheumatic  and  malignant 
ulceration,  which  will  be  tbmid  at  pp.  752,  793,  818,  the  reader 
will  be  enabled  to  see  at  a  glance  much  better  than  by  verbal 
description,  the  differences  of  these  affectious  as  shown  on  the 
macerated  bone. 

Anj  of  these  forms  of  syphilitic  ulceration  may  affect  the 
bone  so  deeply  as  to  penetrate  its  whole  thickness.    Thus  in  the 

Fig.  194. 


Syphililic  nleeralioii  of  the  reticdRt*4  viirioty,     (Muficum  of  the  Koy&l 
College  of  Surgeone,  No.' 630.) 

Museum  of  St,  Barthomolew's  Hospital  is  a  specimen  (A  34)  of 
a  claTicle  in  which  the  bone  has  given  way  (probably  after  death) 
in  consequence  of  penetrating  ulceration  attributed  to  syphilis. 
Spontaneous  fracture  of  a  Ion ^^  bone,  however,  from  penetration 
by  a  syphilitic  ulcer  is  extremely  rare  ;  while  penetration  of  a 
flat  bone,  especially  of  the  cranium,  is  still  a  pretty  frequent 
circumstance,  and  used  to  be  an  ordinary  result  of  syphilis.  In 
the  gi-eater  number  of  such  cases  no  serious  mischief  follows  ; 
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the  dura  mater  is  exposed  on  the  separation  of  the  necrosed 
central  part  of  the  ulcer,  but  soon  gets  covered  over,  so  that  its 
pulsations  are  no  longer  visible,  and  in  a  little  while  the  gap 
will  be  filled  np  by  fibrous  tissue.  In  rare  cases,  however, 
pressure  upon  the  brain  is  produced  either  by  matter  confined 
between  the  skull  and  dura  mater,  or  by  idceration  laying  open 
a  branch  of  the  middle  meningeal  artery  and  causing  hsemor- 
rhage. 

Fig.  196. 


Penetrating  syphilitic  ulcer.    (Museum  of  the  Royal  College  of  Surgeons,  No.  636.) 


Treatment. — The  treatment  of  constitutional  syphilis  has 
been  already  described,  and  it  has  been  shown  that  at  one 
period  or  other  of  the  disease  a  prolonged  and  sufficient  exhibi- 
tion of  mercury  will  be  necessary  for  cure.  To  this  general 
rule  the  affections  of  bone  form  no  exception,  for  although 
some  of  them  are  usually  found  accompanied  by  so  profound  a 
cachexia,  so  complete  a  prostration  of  the  whole  system,  that 
mercury  is  inadmissible,  it  will  also  be  found  that  such  affec- 
tions do  not  admit  of  cure.  Iodide  of  potassium  often  acts, 
however,  upon  the  earlier  affections  of  the  bone  and  periosteum 
like  a  charm,  and  the  symptoms  soon  disappear;  but  those 
whose  experience  in  the  treatment  of  syphilis  is  most  extensive* 

•  See  vol.  i.  p.  406  j  Parker,  op.  cit.  p.  289. 
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believe  that  the  iuiprovemeiit  is  not  permanent,  and  tliat  for 
the  entire  eradication  of  the  constitutional  aflection  a  mild  but 
prolonged  course  of  merenrj  (for  which  the  calomel  vapour- 
bath  is  the  most  appropriate  agent)  ought  to  be  insisted  on. 
The  local  treatment  of  bone  inflamed  from  syphilis  presents 
aeTeral  interesting  questions.  Nodes  will  usually  be  benefited 
by  blisters,  or  if  the  bone  seem  t^>  be  more  deeply  affected^  by 
the  persevering  use  of  mercurial  ointment,  strapping  with  the 
empl.  hydr.  cum  ammoniaco,  iodine  painty  &q.  But  when  the 
pain  in  the  inflamed  bone  is  constant  and  very  distressing,  it  is 
quite  justifiable  to  divide  the  periosteum  by  a  free  incision  ;  and 
then,  if  nothing  is  found  to  account  for  the  tension  and  to  hold 
out  a  prospect  of  its  relief,  a  trephine  may  be  applied  to  the 
bone  itself,  and  its  medullary  canal  laid  open,*  If  symptoms 
of  cerebral  disturbance  make  their  appearance  in  the  course  of 
ulceration  of  the  craninm,  the  application  of  the  trephine  has 
sometimes  been  successful  in  presen'ing  life ;  but,  on  the  other 
handy  it  is  not  to  be  denied  that  it  has  sometimes  produced  or 
hastened  death.  The  proverbial  obscurity  of  all  cranial  affec- 
tions ought,  I  think,  to  make  us  cautious  in  adopting  so  extreme 
measure  as  trephining  the  skull,  unless  in  a  patient  whose 
ilate  is  otherwise  evidently  hopeless.  EpUeptic  convulsions, 
eren  with  slight  sjTuptoras  of  paralysis,  are  hardly  a  sufficient 
indication  for  the  operation;  but  the  experience  of  Mr.  H, 
B  Leef  has  shown  that  in  some  eases  the  removal  of  the 
^^riiiMfled  bone  has  been  followed  by  the  healing  of  ulcers  which 
IHfed  ps^viously  been  obstinate  ;  and  it  seems  tliat  the  removal 
of  the  outer  table  only,  when  it  is  dead,  and  appears  to  be 
keeping  up  irritation,  is  a  safe  practice. 

The  treatment  of  fissures  and  defects  of  the  palate  from 
Bjplulitic  necrosis  wUl  be  found  discussed  in  a  subsequent 
essay. 


i 


I 


Rheumatic  and  gaut^  affections  of  hone, — ^It  is  extremely  diffi- 
cult to  be  certain  of  the  existence  of  any  specific  affection  of 
bone  due  to  the  rheumatic  diathesis.  Bokitansky,  in  his 
*  attempt  to  determine  the  characters  of  the  constitutional 
affections  of  bone,  particularly  the  inflammations  and  caries,  by 


»  Pnlwr,  op,  cit  p.  283. 

t  Bntatdmtft  of  iAe  Med,-Ckir.  *Sqc.  toL  iiL  p.  28EI. 
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reference  especially  to  the  appearance  of  the  bone  after  maceni* 
tion/*  doubts  *  whether  rheumatism  gives  rise  to  an  inflamma- 
tion that  can  be  distinguished  by  any  definite  character  of  it* 
products,  or  to  any  particular  caries,  however  positively  asser- 
tions be  made  on  the  point ;  *  but  there  is  no  doubt  that  comxnon 
ostitis  is  very  generally  produced  by  exposure  to  cold  and  wet, 
and  other  causes,  which  at  the  same  time  generate  rheumatism, 
nor  is  there  any  reason  whatever  for  questioning  the  univei^l 
opinion  of  persons  of  experience,  that  those  who  are  the  subjects 
of  rheumatism  are  also  those  who  are  most  prone  to  inilammii* 
tion  of  the  superficial  bones,  such  as  the  skull,  tibia,  &c. 

The  disease  now  commonly  called  *  chronic  rheumatic  ar- 
thritis '  or  '  osteo-arthritis '  is  regarded  by  some  authors  of  credit 
as  originally  a  disease  of  the  bone.  In  this  work,  however,  it  is 
considered  as  commencing  in  the  soft  tissues  of  the  joint  (Bee 
Diseases  op  the  Joi:ifTS)* 

I  %vould  not  be  understood,  however,  to  deny  the  existence  vi 
an  affection  which  deserves  to  he  called  'rheumatic  ostitis/ 
The  condition  of  the  articulating  extremities  of  the  bones  in 
cases  of  osteo-arthritis  is  very  peculiar,  and  can  hanily  be 
expUuned  by  any  theory  except  that  of  some  constitutionaJ 
peculiarity  in  the  disease,  since  neither  the  age  of  the  patient 
nor  the  mode  of  causation  of  the  malady  offers  any  constant 
features  which  can  account  for  the  singidarity  of  the  affec- 
tion of  the  bone.  That  which  is  most  characteristic  in  all 
those  cases  which  appear  to  be  rheumatic,  is  their  very  slow 
course,  and  the  great  length  of  time  dui'ing  which  inflammation 
may  he  present  without  either  caries  or  necrosis.  In  all  rheu- 
matic affections  of  the  joints,  and  in  many  of  those  of  the  limbs, 
although  it  may  be  true  that  the  complaint  originates  in  the 
fibrous  tissues,  yet  the  bones  will  become  involved  if  the  disease 
lasts  long  enough  ;  and  in  that  case  the  principal  features  tvill 
be  in  the  shaft  of  a  long  bone,  extensive  stalactitic  or  foliaceous 
laminated  deposit  from  the  periosteimi,  and  sclerosis  of  the 
superficial  portions  of  the  bone ;  the  medullary  canal  and  the 
deep  cancellous  tissue  being  usually,  if  not  always,  unaftect^* 
In  the  Museum  of  the  Eoyal  College  of  Surgeons,  Mr,  Paget 
has  classed  some  specimens  t  as  '  rheumatic  ulceration,*  in 
which,  along  with  these  appearances  on  the  shaft  of  the  bone. 


I 


I 


*  Path.  Anat  (New  Syd.  Soc.  Ti-ans.)  vol  iii.  p.  202. 
t  Nofl.  620,  627,  027  a. 
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ulceration  is  seen  invading  the  newly-formed  periosteal  deposit, 
One  of  these  preparations  will  be  found  represented  in  Fi^*  196. 
In  any  case,  the  occurrence  of  nodes,  and  more  or  less  of  inflam- 
mation of  the  WLill  of  superficial 
bones  in  cases  of  rheumatism,  is  a 
sufficiently  probable  event ;  but  it 
is  a  complication  which  must  be 
treated  on  general  principles.  The 
nodes  do  not  affect  the  limited  ex- 
tent and  rounded  outline  of  those 
due  to  syphilis,  but  are  irregular 
swellings  of  the  periosteum,  involve 
ing  a  considerable  extent  of  the 
surface,  and  probably  some  of  the 
thickness  of  the  bone. 

The  most  characteristic  effects 
of  rheumatism,  however,  are  dis- 
played upon  the  articulating  ex- 
tremities ;  but  as  this  disease  will 
be  found  fuUy  described  in  the 
essay  on  Diseases  op  the  Joints, 
it  will  not  be  necessary  to  say  much 
about  it  here. 

The  chief  features  which  are 
distinctive  of  rheumatic  inflam- 
mation of  the  bones  are,  the  extensive  deposit  of  bone  in  the 
fibrous  structures  around,  the  condensation  and  thinning  of  the 
shell  of  the  bone,  the  rarefaction  and  partial  absorption  of  its 
interior,  and  the  consequent  change  of  shape  which  parts  con- 
taining much  cancellous  tissue,  such  as  the  articular  heads  and 
necks  of  long  bones,  suffer.  In  the  articular  disease  the  new 
bone  ifl  found,  to  a  great  extent,  in  the  ligaments  and  other 
tissues  distinct  from  the  periosteum,  and  thus  forms  what  Dr. 
Adams  calls  *  additamentary  bones,'  which  have  been  so  often 
mistaken  for  portions  fractured  off  the  bony  prominences,  near 
which  they  may  be  situated,  and  remaining  ununited.  I  shall 
adduce  some  reasons  for  believing  that  many  of  the  specimens 
in  which  portions  of  bone  have  been  found  near  the  shafts  of 
Jong  bones,  but  movable  upon  them,  and  which  have  been 
fliought  to  be  instances  in  which  exostoses  had  been  fractured 
at  their  base,  may  be  of  the  same  nature. 


^^ 


(51ufieum  of   Koyitl  CoUeg^  of 
Sui^feoQB,  No.  627.) 
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As  to  the  treat ment  of  the   rheumatic  aflfections  af  bone 
nothing  need  be  said  here,  since  all  that  is  necessarj  to 
to  the  general  treatment  of  ostitis  will  be  found  in  the 
on  Diseases  of  the  Joints* 

I  have  nothing  to  say  about  the  affections  of  the  bon^ 
gout.     The  deposit  of  litbate  of  soda  is  sometimes  found  in  th 
interior  of  the  bones  in  inveterate  ca^a,  as  well  as  on  their 
exterior ;  but  its  importance  is  quite  secondary,     Stromeyerll 
alludes  to  a  case  in  which  nearly  all  the  bones  of  one  side  of  1 
body  were  hypertrophied  in  a  patient  who  had  long  soffei 
from  gout ;  but  no  opportunity  occurred  of  examining  the  boB 
affected. 


MoUities  ossium, — The  peculiar  condition  of  the  bones 
is  faiown  by  the  name  of  mollities  ossium,  or  mala<^osteoii, 
one  which  is  very  rarely  met  with.     In  the  female  pelvis,  afl 
cause  of  difficulty  in  parturitiou,  it  is  less  rare  than  under  othi 
ch'cumstances,  and  demands  the  special  attention  of  the  obste* 
trie  surgeon,  involvmgj  as  it  does,  some  of  the  gravest  ques* 
tions  which  are  to  be  solved  by  that  branch  of  our  art.     Tka 
questions,,  however,  which  have  reference  to  the  altered  relatioi 
between  the  deformed  bones  of  the  pelvis  and  their  contentij 
(especially  the  gravid  uterus  and  fcetus),  are   not  within  tha 
scope  of  the  present  work.     We  have  only  to  consider  thd 
disease  in  its  pathology  and  general  surgical  bearings. 

The  pathology  of  mollities  is  far  fixim  being  satisfactorily 
established  ;  and  there  can  be  little  doubt  that  this  has  arisent 
in  great  part  at  any  nite,  from  the  fact  that  authors  have  con- 
founded several  different  conditions  under  the  same  name. 
Some,  uideed,  make  no  distinction  between  mollities  and  fra- 
gilitas  ossium ;  while  others  regards  mollities  as  an  affectioa 
allied  to,  if  not  identical  with,  rickets. 

The  disease  which  appears  best  to  deserve  a  separate  descrip- 
tion under  the  name  of  mollities,  is  marked  by  the  foUuwiog 
characteristics.  Several  bones  are  usually  affected  at  the  same 
time.  The  portions  of  bone  attacked  are  uniformly  softened 
throughout  the  whole  extent  ol'  the  disease.  The  disease,  how- 
ever, does  not  in  all  cases  affect  either  the  whole  length  or  tlieH 
whole  thickness  of  the  bone,  and  if  the  specimen  be  examiued  n 
at  an  early  period,  the  outer  shell  is  often  found  to  retain  ita 
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natural  consistence.*  When  the  whole  bone  is  affected,  it  can  be 
readily  bent,  and  resembles,  in  extreme  cases,  as  Dr.  Ormerod  t 
remaj*k8,  rather  a  portion  of  fatty  matter  enclosed  in  a  case  of 
periosteum  than  a  bone.  If  the  cancellous  tissue  (in  which  the 
disease  appears  to  originate)  be  examined,  it  is  found  that  the 
cells  are  enlarged,  sometimes  to  such  an  extent  that  the  whole 
bone  is  expanded,  and  are  filled  with  a  peculiar  reddish  gela- 
tiniform  matter,  in  which,  on  microscopical  examination,  much 
fat  and  oil  can  be  discovered,  together  with  blood-discs.  Besides 
these  (which  are  the  common  products  of  any  degenerative 
change),  certain  peculiar  nucleolated  nuclear  bodies  have  been 
described  by  Mr,  Dahymple.J  Instances  of  bones  affected  with 
moUities  do,  however,  occur,  in  which  the  amount  of  fat  is  not 
greatly  increased.  Thus  in  a  specimen  in  Guy*8  Hospital 
Museum  (No*  1004*^^),  taken  from  a  case  reported  by  Mr,  Solly, 
in  the  27th  volume  of  the  Med.-Chh\  Trmis.^  it  is  said  that  the 
diseased  tissue  consisted  simply  of  an  organic  matrix^  with  little 
earthy  matter,  and  containing  little  fat.  Cases  like  these  show 
that  it  is  impossible  to  describe  mollities  as  simply  a  fatty 
degeneration.  Degeneration  of  some  sort  is,  however,  always 
present ;  and  as  this  advances,  it  involves  the  compact  walls  of 
the  bone,  and  then  the  disease  becomes  for  the  first  time 
recognisable,  by  the  symptoms  which  will  be  immediately 
described.  At  a  later  period,  the  whole  bone  is  found  to  be 
involved,  and  becomes  a  mere  bag  of  soft  matter  enclosed  in 
the  periosteum,  which,  perhaps,  may  be  somewhat  tliickened, 
but  it  does  not  appear  that  any  further  destruction  of  the  bone 
itself  occurs.  It  is  merely  converted  into  a  soft,  generally 
oily,  material,  which  cnmibles  away  on  maceration,  but  which 
seems  capable  of  resisting  absorption  for  an  unlimited  period 
during  Hie, 

The  symptoms  of  mollities  are  sufficiently  striking  in  a  well* 
marked  case  to  attract  immediate  notice,  however  obscure  may 
be  the  real  nature  of  the  constitutional  affection.     The  patients 


•  A§  in  DalrTmple*6  case,  referred  to  below. 

t  ^rif.  Med.  Journal,  Sept.  10,  18.59. 

X  Dublin  Quarterly  Journal^  l%m,  p.  85 ;  see  also  Path,  Soc.  Tram,  184Cw, 
p.  14B.  It  is  said  that,  in  bone^  affected  with  mollities,  lactic  acid  uid  lactates 
are  to  be  discovered,  and  that  this  lactic  acid  promotea  the  aolution  aod 
ftbsnrptioQ  of  the  phosphate  of  lime,  The  fact,  however;  appears  doubtfui 
See  lirivon^  Arch.  ym.  ik  M(d.  li^HJ?,  voL  x,  p.  «j08. 
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are,  it  is  said,  usually  females,'^  and  generally  past  the  middle 
period  of  life.  Repeated  pregnancy  appears  to  act  as  an  exciting 
cause  of  the  disease,  and  may,  perhaps,  accoant  for  the  greater 
proportion  of  females. 

The  disease  appears  to  be,  in  some  cases  at  least,  hereditary. 
Thus,  in  the  history  of  Dr.  Ormerod's  patient,  referred  to  above, 
it  is  stated  that  both  the  son  and  daughter  were  sabjects  of  the 
same  affection.  Sometimes  pain  is  complained  of  in  the  affected 
bones  for  some  time  before  the  nature  of  the  disease  becomes 
manifest;  in  other  cases,  however,  the  deformity  indaced  by 
gradual  softening  of  the  bones  is  the  first  symptom  noticed. 
When  this  softening  has  proceeded  fiar  enough,  the  bone  gfives 
way  gp:udually,  if  it  has  been  equably  and  thoroughly  softened, 
so  as  to  yield,  and  become  merely  deformed ;  but  if  the  soften- 
ing has  been  confined  to  the  internal  part  of  the  bone,  and  the 
thin  outer  shell  has  been  left  solid,  and  therefore  brittle, 
spontaneous  fracture  (or,  more  correctly  speaking,  fracture 
from  very  slight  causes)  is  liable  to  occur.  The  former  class 
of  cases,  in  which  the  bone  bends  without  breaking,  are  those 
in  which  mollities  is  most  characteristically  marked,  since 
spontaneous  fracture  preceded  by  pain  in  the  bone  is  also  a 
feature  of  malignant  and  other  diseases  of  the  osseous  system. 
In  such  extreme  cases  of  mollities,  the  limbs  become  distorted  in 
the  strangest  way,  so  that  the  thighs  have  been  known  to  bend 
till  one  of  the  feet  touched  the  head ;  and  from  the  softening 
of  the  vertebral  column  and  bending  of  the  limbs,  the  stature 
is  very  considerably  diminished.  The  constitutional  cachexia 
is  often  not  very  strongly  marked,  and  patients  will  live  in  this 
condition  for  an  indefinite  period,  bedridden  fit)m  the  weakness 
of  their  limbs,  and  the  loss  of  the  firm  points  from  and  to  which 
the  muscles  act,  but  with  sufficient  mental  and  constitutional 
vigour.  The  cause  of  death  appears  generally  to  be  simple 
exhaustion  ;  or  failure  of  vital  powers,  like  what  takes  place  in 
extreme  old  age  (in  fact  some  of  these  patients  do  not  die  till 
the  extreme  of  life) ;  t  or  sometimes  functional  disturbance,  in- 
duced by  the  altered  relations  of  the  viscera,  and  the  pressure 
to  which,  from  various  causes,  they  are  subjected.     Not  un- 


•  I  do  not  find  quite  so  great  a  disproportion  between  the  sexes  as  is  implied 
in  the  descriptions  given  by  some  authors.  Of  ten  cases  of  true  mollities 
taken  at  random,  six  were  females,  and  four  males. 

t  See  the  cases  mentioned  in  the  Catalogue  of  Guy's  Hospital  Museuin, 
N()8.  1044««,  1098*0. 
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fipequently,  however,  the  patient  does  not  die  of  the  disease  at 

all,  but,  having  lived  under  its  influence  for  many  years,  is 
carried  off  by  some  totally  different  complaint.* 

With  these  sjmptomg  it  is  not  surprising  that  this  disease 
should  have  been  claimed  as  merely  a  rarer  form  of  several 
better-known  affections  of  bone,  to  all  of  which  it  bears  some 
resemblance,  however  little  thej  may  seem  to  bear  to  each 
other.  Some  authors  t  consider  mollities  to  be  merely  fatty 
degeneration,  or  atrophy  of  bone ;  others  regard  it  as  ricket-s 
attacking  the  adult ;  whDe  many  class  it  with  cancer.  Now 
each  of  these  opinions  has  a  ba^is  of  probability,  and  it  is  very 
possible  that  many  of  the  cases  of  so-called  mollities  might 
with  greater  propriety  have  been  entitled  '  atrophy '  of  the  bone* 
Of  this  Mr.  Curling's  case  appears  to  have  been  a  good  instance ; 
and  the  difficulty  which  some  authors  have  expressed  in  dis- 
tinguishing between  mollities  and  fragilitas  ossium  J  appears 
to  have  arisen  from  their  having  compared  together  cases  in 
which  there  was  no  real  difference,  and  where  the  name  mollities 
had  been  given  to  simple  atrophy. 

The  connection  between  rickets  and  mollities  appears,  at  first 
gight,  a  very  close  one,  on  account  of  the  bending  of  the  bones, 
ft&d  liability  to  fracture  from  slight  causes,  which  characterise 
both.  Some  patients,  also  affected  with  undoubted  mollities, 
have  suffered  in  their  youth  from  rickets.  §  Still,  if  vre  consider 
the  question  attentively,  the  differences  between  the  two  affec- 
tions far  exceed  their  resemblances-  Rickets  is  an  affection  of 
early  life,  closely  allied  to  scrofula  in  its  causation  and  in  its 
cure ;  it  is  peculiarly  amenable  to  treatment ;  and  under  favour- 
able circumstances  the  constitutional  cachexia,  w^hich  is  its 
essence,  readily  disappears  as  the  child  grows.  Mollities  hardly 
ever  makes  its  first  appearance  till  after  middle  life ;  and,  even 
in  those  cases  where  the  patient  has  been  rickety,  not  till  long 
after  the  cachexia  of  that  disease  has  subsided ;  it  shows  no 
alliance  with  scrofula,  and  is  not  amenable  either  to  the  remedies 
for  that  disease,  or,  as  far  as  is  known,  to  any  other  remedies. 


p»tJc 


Thiifi  in  Dr.  Ram&botliam's  case  (Ihitk  Soc.   TroM.  1840-7^  p.  148)  the 

pAtJent  died  of  pneumonia^  after  ^utlerin^r  for  more  tbao  six  years  from  mollides. 

t  See  Mr.  Curling's  paper  in  Med.-Chir.  Tmjts,  vol.  xi.  p.  366. 

J  It  would  be  well  if  the  temi   fragilitaa  oasium  were  allowed  to  become 

lete,  «iince  it  onlj  describes  a  symptom  common  to  aeveraJ  aflectione. 
$  Thifl  waa  the  case  with  Dr,  Orme rod's  patient  above  referred  to. 
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but  pursues  its  career  steadily,  unaffected   for  good  by 
medical  treatment. 

In  the  latter  particular,  as  in  seyeral  of  it«  other  features^  it 
bears  a  far  stronger  resemblance  to  cancer.  In  fact  there  can 
be  little  hesitation  in  classing  some  specimens  preserred  in 
museums  as  mollities  under  the  head  of  diffused  cancer ;  and, 
conversely,  in  recorded  cases  of  cancer,  some  of  the  bones  have 
been  found  in  a  state  closely  resembling,  if  not  identical  with, 
mollities. 

Til  110  in  a  cAse  of  secondary  cancer  in  the  epine  nud  otber  ptarU,  Afler 
renioral  of  winrbus  of  the  breast,  related  by  Mr,  Cnesar  Hawkint,*  it  ia  Qotad 
that  *  the  centre  of  the  nock  appeared  a  little  sunk  forward,  as  if  the  upper 
vertebrae  had  been  depreased  in  that  position  ; '  and  the  anatomj  of  the  affected 
bone  18  thua  deacribed :  '  The  bml y  of  the  fifth  cervical  vertebra  waa  yerj 
irregular  on  its  surfjice,  and  wfi,^  softened  throufrhout,  with  much  enkrgiement 
of  the  cells  of  the  cancelli,  which  were  tilletl  with  a  aanguineoua  pulpT  tluid: 
the  two  adjoining  vertebne  showed  a  leaser  degree  of  the  eame  morbid 
structure,' 


4 


Bntj  allowing  that  many  of  the  recorded  cases  of  mollii 
may  be  referred  to  simple  atrophy,  and  some  of  the  others 
cancer,  there  can  still  be  no  donbt  of  the  existence  of  an  inde- 
pendent disease  to  which  that  name  is  peculiarly  appropriate. 

In  one  such  ca^  recorded  by  Dr.  Bence  Jones,t  the  leading  feature  waa 
peculiar  condition  of  the  urino.     This  attracted  Attention,  together  with 
state  rif  the  patient*e  general  health,  h)ng  before  any  alteration  in  the 
waa  appartjnt :  in  fact  no  alteration  in  them  was  diacovered  till  after 
The  peculiar  substance  contained  in  the  urine  appears  to  have  be^en 
allied  to  albumen.     Dr.  Bence  Jones's   conclusions   on   this   aubject  maj 
quoted  here :   ^  66  07  parts  of  thia  hydrated  deutoxide  of  albumen  we 
out  of  the  b^>dy  in  every  1000  parta  of  urine.     Hence,  therefore,  there  wi« 
much  of  this  peculiar  albuminouM  subsUnce  in  the  urine  as  there  is  of  ordioarr 
albumen  in  healthy  blood.     So  far,  then,  aa  the  albumen  ia  eoncemed, 
ounce  of  uriue  passed  was  equivalent  to  an  ounce  of  blood  lost*     The  pecUi 
characteristic  of  this  hydrated    deutoxide  of   albumen  was  its   solubility 
boiliuf^  water,  and  the  precipitate  with  nitric  acid  being  dissolved  by  heat, 
re-fornnid  when  cold.     By  this  reaction  a  similar  substance  in  small  quaatitf 
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•  Med,-Clur.  Tram,  voL  xxiv.  p.  4*5.  See  also  a  ciifl©  of  c«neer  of  the  1 
after  scirrhus  of  the  breast,  deaciibod  by  the  author  in  Fttth.  Sor. 
vol.  xi.  p.  2li),  in  whirh  some  of  the  ribs  were  perfectly  flexible. 
examining  a  case  oi'  well-mnrked  cjtncer  of  the  pelvb,  I  have  found  a  coo-l 
dition  of  the  innominate  bone  bearing  an  almost  equally  close  reseml^laaedj 
to  mollities. 

t  PftiL  TratNt.  voL  Ixvi*  p.  56.     This  is  the  same  case  aa  Mr.  Dalrrmpl<?'^  I 
already  referred  to — the  paper  in  the  F/tilo&ophicai  TramaciionM  coDtaitUDg  ti* 
account  of  the  peculiar  ijubstance  found  in  the  urine. 
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nuiT  be  detected  in  piifl,  and  id  th@  secretion  from  the  vpskul^  Beminalea. 
This  substance  must  be  again  looked  for  in  acute  coses  of  mollilied  oaaaum. 
The  reddening  of  tli*?  urine  i»n  the  addition  of  nitric  acid  mi|rht  perhaps  leitd 
to  the  re-diac^very  of  it ;  when  found,  the  presence  of  chlorine  in  the  urine,  of 
which  there  wa«  a  suspicion  in  the  above  case,  should  he  a  special  subject  of 
iaveetigatioD.  lU!  it  mar  lead  not  only  to  the  explanation  of  the  formation  of 
this  iubstance,  but  to  the  comprehemiou  of  the  nature  of  the  disease  which 
ftfiecta  the  bones.* 

These  cases,  then,  of  what  we  may  eall  true  mollities,  are  dis- 
tinguished both  from  atrophy  and  from  cancer  by  special  charac- 
ters :  from  simple  atrophy  by  the  existence  of  vitiated  secretion, 
proving  the  affection  of  the  constitotion,  and  by  the  presence 
m  the  affected  bone  of  special  morbid  elements ;  althongh  the 
latter  difference  can  hardly  be  appreciated  dnring  life,  except 
in  those  rare  instances  where  the  bones  are  swollen.  From 
cancer  they  are  distingnished  by  the  strict  limitation  of  the 
morbid  prodnct  to  the  affected  bones,  and  by  the  different 
progress  of  the  constitutional  affection  ;  since  the  patient,  if  he 
dies  of  the  disease  at  all,  dies  of  the  exhaustion  produced  by 
vitiated  secretion,  or  from  the  effects  of  mechanical  interference 
I  with  the  viscera ;  not,  as  in  extensive  fonnation  of  cancer,  from 
perverted  nntrition,  still  less  from  transference  of  disease  to 
remote  organs. 

Our  knowledge  of  the  true  pathology  of  this  complaint  is  as 
yet  quite  deficient,  and  so  it  follows  that  no  means  of  treating 
it  are  known.  The  patient's  strength  must  be  supported,  and 
he  must  be  guarded  from  all  exertions  and  shocks.  If  bed- 
ridden, his  position  must  be  accommodated  to  the  shape  of  his 
limbs,  so  as  to  correct,,  if  possible,  the  existing  deformit}^  by 
gradual  traction,  and  to  prevent  any  greater  distortion.  The 
fractures  which  occur  in  these  cases  are  sometimes  excessively 
numerous.  Dr.  Ormerod's  patient  had  *  at  one  and  the  same 
time  no  fewer  than  seven  fractures  of  different  bones,*  Yet  in 
this  case  the  fractures  used  to  unite  with  the  same  readiness  as 
they  do  in  rickety  bones. 

Many  of  the  eases  are  hardly  subjects  for  treatment,  since 
the  disease  in  the  btines  and  the  distortion  of  the  limbs  has 
ad^^nced  to  an  unmanageable  extent  before  the  patient  is 
seen;  and  it  would  be  scarcely  desirable,  even  if  it  were 
poesibley  to  protract  the  course  of  a  painless  but  inevitable 
decay. 


Oancer  in  bor^^ — All  forms  of  malignant  disease  are  met  wit 
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in  the  bones,  but  the  encephaloid,  or  mednllorj,  is  b j  £ur  the 
most  common.''^  Osteoid  cancer  is  almost  confined  to  the 
bones  as  a  primary  disease,  although  a  very  few  cases  are  on 
record  in  which  it  has  been  found  in  the  soft  parts,  without 
any  known  cancerous  afiPection  of  the  bones.t  Cancer  in  bone 
may  be  either  a  primary  disease,  or  secondary  on  cancer  in 
some  other,  and  usually  a  remote,  organ.  As  the  general 
considerations  applicable  to  malignant  disease  have  been  de- 
scribed in  the  essay  on  Cangeb,  it  will  only  be  necessary  here 
to  dwell  on  tJie  i>eculiarities  which  are  found  in  cancer  when 
developed  in  the  bones,  with  reference  to  its  seat,  manner  of 
growth,  and  external  appearances,  and  to  endeavour  to  deduce  • 
the  necessary  inferences  as  to  diagnosis  and  treatment. 

With  respect  to  its  seat,  no  bone  is  exempt  j&om  the  invasion 
of  the  disease,  but  some  bones  are  far  more  liable  than  others ; 
the  long  bones  of  the  lower  extremity  taking  the  lead,  and  the 
femur  being  of  all  others  most  commonly  attacked.  Out  of 
forty  cases  of  primary  cancer,  twelve  occurred  in  the  femur, 
eight  in  the  bones  of  the  leg,  five  in  the  skull,  three  in  the 
pelvis,  and  three  in  the  spine.  The  others  were  single  cases 
scattered  about  the  various  regions  of  the  body.  The  neigh- 
bourhood of  the  knee-joint  is  a  very  favourite  seat  of  cancer; 
so  that  a  soft  tumour  springing  from  the  lower  end  of  the 
femur  or  the  head  of  the  tibia  is  always  viewed  with  much 
anxiety.  Out  of  the  above-mentioned  twenty  cases  of  cancer 
of  the  long  bones  of  the  lower  limb,  eleven  are  noted  to  have 
grown  near  the  knee-joint. 

The  common  kind  of  cancer  in  bone  presents  itself  in  three 
principal  forms,  viz.  periosteal,  interstitial,  and  infiltrated. 
The  last  is  by  far  the  least  common.  When  carried  to  its 
extreme  degree,  the  whole  bone  is  softened  by  the  distension 
of  its  cells  with  the  material  of  sofb  cancer,  leading  to  partial 
or  complete  absorption  of  the  cancelli,  and  general  disintegra- 


*  In  the  notes  of  fifty  cases  of  malignant  disease  of  the  bones,  which  I 
happen  to  have  by  me,  thirty-five  are  chiased  as  encephaloid,  four  aa  osteoid, 
four  as  scirrhus,  three  as  epithelial,  one  as  areolar  or  colloid,  one  as  melanosis 
of  the  periosteum,  and  the  other  two  were  tumours  of  doubtful  nature  and 
anomalous  structure,  but  probably  malignant  These  notes,  however,  which 
are  composed  partly  of  extracts  from  books,  partly  of  cases  noted  on  account  of 
interesting  features,  contain  too  large  a  percentage  of  rare  forms  of  disease. 
This  is  eWdent  in  the  number  of  cases  of  osteoid  cancer. 

t  See  l*aget,  Sttrff.  Path.  vol.  ii.  p.  490,  ed.  1853. 
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tioB  of  the  l>one.  In  this  condition  it  forms  one  of  the  affec- 
tions of  bone  which  are  inchided  under  the  name  *  moUities 
ossium,*  under  which  head  it  has  heen  referred  to  above.  The 
periosteal  form  of  cancer  appears  to  be  the  more  common  in 
the  long  bones,  while  the  interstitial  is  certainly  the  one  more 
usaallj  met  with  in  the  flat  bones,  such  as  the  ekuU  and  peMs, 
and  in  the  joint-^ends.  The  interstitial  form  is  fonnd  in  the 
shape  of  nodules  of  various,  but  nsuallj  small,  size,  scattered 
about  the  cancellous  tissue,  Thej  are  whitish  in  colour  when 
small  and  recently  deposited,  and  generally  give  out  a  creamy 
juice  under  pressure,  esJiibiting  the  various  cell- forms  usually 
met  with  in  the  juice  of  malignant  tumours.  In  the  harder 
kind  of  these  nodules,  following  scirrhous  cancer  in  the  breast 
(and  to  which  the  designation  '  scirrhns  of  the  bones,'  used  by 
some  writers,  applies,  while  others  call  them  '  hard  encepha- 
loid '),  1  have  sometimes  been  unable  to  recognise  any  cancer- 
juice,  or  any  cell-structures  characteristic  of  cancer,*  This 
interstitial  deposit  of  cancer  is  productive  of  constant  and 
wearing  pain  in  the  part,  very  frequently  followed,  in  a  long 
bone,  by  fracture  on  some  slight  injury  or  even  muscular  exer- 
tion. After  some  time,  duiing  which,  if  fracture  has  taken  place, 
it  may  have  consoUdated,  a  tumour  makes  its  appearance. 
The  disease,  having  overcome  the  resistance  of  the  periosteum, 
now  grows  rapidly.  On  dissection,  a  large  mass  of  soft  cancer 
is  found,  in  which  the  periosteal  envelope  of  the  tumour  may 
or  may  not  be  recognisable,  and  which  springs  from  the  Ixme 
by  a  narrower  base,  while  it  generally  extends  further  in  the 
cancellous  tissue,  or  to  a  still  greater  extent  in  the  medullary 
canal.  In  rarer  cases,  several  separate  nodules  are  found 
scattered  about  the  cancellous  tissue.  The  bone  in  the  neigh- 
bourhood of  the  cancerous  deposit  is  often  thickened,t  some- 
times to  an  extent  that  can  be  appreciated  by  external  exa- 
mination. 

The  accidental  peculiarities  of  shape  and  arrangement  in  the 
various  specimens  of  interstitial  deposit  of  cancer  have  given 
rise  to  different  terms,  which  having  now  lost  some  of  their 
significance,  ought  to  be,  and  have  very  generally  been,  allowed 
to  become  obsolete.  Thus,  when  such  a  deposit  in  the  articular 
end  of  a  bone  grows  into  a  number  of  cancelli   in  diflerent 


*  This  WW  80  in  ft  case  report^^d  in  Path,  Soc.  Tram.  toL  xi.  p,  220, 
t  Paget,  Sm-ff.  Path,  vol  ii.  p.  m2,  ed.  1863  ;  Path,  Soc.  Trans.  roL  x.  p,  249. 
TOL,  UI.  3  P 
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directions,  the  whole  of  the  head  of  the  bone  becomes  enlarged, 
forming  a  sort  of  multilocular  cyst,  the  spaces  of  which  are 
filled  with  the  tumour,  and  the  surrounding  part  of  the  bone  a 
good  deal  consolidated.  Such  a  swelling  has  been  called  the 
malignant  exostosis.  In  other  cases  the  soft  tumonr  expands 
the  outer  layer  of  the  bone  uniformly,  without  producing  frac- 
ture, and  thus  a  swelling  is  formed,  the  wall  of  which  crackles 
under  the  finger.     This  was  called  a  spina  ventosa. 

In  the  periosteal  form,  the  tumour  makes  its  appearance 
sooner  and  grows  more  rapidly  than  in  the  interstitial.  The 
subjacent  bone  is  generally  quite  unaffected,  and  a  section  of 
the  disease  shows  a  ring  of  healthy  bone  surrounded  by  a 
radiating  mass  of  malignant  substance.  The  periosteum  ap- 
pears in  some  cases  to  have  degenerated  and  become  converted 
into  the  structure  of  the  tumour ;  in  others,  it  may  be  traced 
over  the  tumour,  which  then  seems  to  grow  between  the  bone 
and  periosteum.*  In  this  form  of  the  disease  there  is  a  strong 
tendency  to  ossification,  so  that,  after  maceration,  a  large 
quantity  of  irregular  bony  deposit  is  left  on  the  surface  of  the 
bone,  forming  very  often  a  coral-like  mass,  with  some  approach 
to  a  spiral  arrangement  of  its  laminse.  These  specimens  were 
often  described  by  the  older  writers  as  periosteal  exostoses, 
their  true  nature  being  overlooked  in  consequence  of  the  bone 
not  having  been  examined  till  after  maceration. 

Cancer  in  bones  is  sometimes  said  to  be  a  less  rapidly  fetal 
disease  than  in  the  soft  parts,  and  perhaps  if  we  compare  it  (as 
would  seem  most  correct)  with  the  average  duration  of  soft 
cancer  in  the  soft  parts,  this  may  be  so ;  but  the  difference  is 
not  very  marked.  In  twenty-eight  of  the  cases  contained  m 
my  notes  the  disease  was  followed  till  the  patient's  death  fix)m 
its  commencement,  with  such  approach  to  accuracy  as  is  pos- 
sible in  these  circumstances.  In  twelve  of  them  death  took 
place  in  less  than  a  year  (in  five  in  less  than  half  a  year)  after 
the  first  S}Tnptoms  were  noticed  by  the  patient,  and  ten  of  the 
others  died  within  the  second  year.  In  two  only  of  the  remain- 
ing cases  was  the  disease  protracted  much  beyond  the  usual 
period  of  duration  of  cancer,  but  neither  were  cases  of  encepha- 
loid  cancer :  one,  a  case  of  colloid,  might  possibly  be  erroneously 
classed  among  malignant  diseases.  The  true  encephaloid 
cancer,  then,  in  the  bones,  as  in  other  parts,  is  more  rapidly 

•  Path.  Soc,  Trans,  vol.  L  p.  320. 


CANCEH. 


803 


I 

I 


ikial  tlian  scirrlius,  altliough  its  progress  in  the  bone  may  be 
somewhat  less  riipid  than  elsewliere.  But  besides  the  encepha- 
loid,  all  other  forms  may  iu  exceptional  ca^es  be  met  with. 
Some  pathologists,  indeed,  denj  the  existence  of  scin^hua  in 
the  bones,  preferrinfTf  to  class  the  small  hard  nodules  found 
in  the  spine,  skull,  and  loug  bones,  secondarily  after  scirrhus 
of  the  breast,  and  more  rarely  after  scii-rhas  of  other 
parts,  as  *hard  eucephaloid/  Tlie  diiference  in  nomen- 
clature is  a  matter  of  no  importance.  Hard  cancer,  indeed, 
when  de|>osited  in  the  bones,  cannot  of  course  draw  to  itself 
the  neighbouring  paiis  and  thus  reduce  the  volume  of  the 
organ  in  which  it  is  placed,  so  that  it  is  destitute  of  that 
puckering  so  characteristic  of  scirrhus  of  the  breast.  But  in 
other  respects  it  seems  identical.  The  small  irregular  lump, 
creaking  under  the  knife,  emitting  a  very  scanty  juice,  and  pre- 
senting under  the  microscope,  besides  a  good  deal  of  common 
fibrous  tissue,  only  small  nuclear  bodies,  and  those  perhaps  in 
BO  very  large  proportion,  bears  a  sufficiently  close  resemblance 
to  scirrhus  in  other  pai*ts  to  deserve  the  same  name,  more  espe- 
cially when  only  another  product  of  the  selfsame  disease. 
Epithelial  cancer  attacks  bones  usually  in  the  course  of  a  can- 
cerous ulceration  of  the  soft  parts  which  cover  them,  but  seat- 
terered  instances  of  its  occiurence  as  a  primary  disease  are 
on  record*  Thus  in  the  Path.  8oc,  Tranmdions,  ix.  S58^  will 
be  found  a  description  of  this  disease  in  the  base  of  the  skull. 
It  presented  the  appearance  of  a  mass  of  fibroid  tissue,  the 
meshes  of  which  were  filled  with  a  yellow  opaque  and  thick 
material,  which  could  be  squeezed  out  in  the  form  of  comme- 
dones,  and  consisted  of  a  mass  of  epithelial  scales.  But  these 
cases  are  of  too  rare  occurrence  to  have  much  of  practical 
importance ;  nor  in  the  few  scattered  cases  of  colloid  disease 
affecting  hemes  ^vith  which  I  am  acquainted,  is  thei^e  anything 
to  throw  light  on  the  controversy  as  to  the  malignant  or  non- 
malignant  nature  of  that  aifection.  Melanosis  affeet-s  bones 
L  very  nirely,  and  probably  is  always  a  secondary  ftjrmation ;  as  in 
Ltlie  case  which  has  furnished  the  figure  on  p.  804.  The  osteoid 
B^Kicer  has  been  sulhciently  described  elsewhere  in  this  work 
^(TOhi:p.  574). 

I  In  the  diaffnostis  of  cancer  of  the  bones  two  difEcvUties  present 
themselves— y?r/f*,  to  distinguish  between  a  soft  tumour  and  an 
nbscess  or  other  inflammatory  affection  ;  and  »€cond^  to  distin- 
guish between  a  malignant  and  an  innocent  tumour. 
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The  dia^osis  between  a  tumour  and  an  abscess  is  some 
very  difficult.  The  question  occurs  only,  as  far  as  I  hare  i 
in  the  neighbourhood  of  a  joint;  where  also  the  doubt  some* 
times  is,  whether  the  swelling  is  not  due  to  thickening  of  ifl 
synovial  membrane.  Generally  speaking,  however,  the  «W 
tumour  is  limited  to  one  portion  of  the  circumference  of  the_ 
bone,  while  disease  of  the  synovial  membrane  would  invo 
the  whole  circumference,  although  not  necessarily  equally  pi( 
minent  over  the  whole.  Further,  the  chronic  thickening  oft 
synovial  membrane  will  have  been  preceded  by  a  long  course  of 
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MeUnolie  cune^r  infiltrating  the  canct^llouK  iotrrior  of  the  ^hnh^  nf  »!ia  I 
tki^tioiis  nf  th«i  hnmeniin — a.  A  eection  takrn  iK>mew!] 
the  bone  through  its  onncolious  portion,  showing  the  \iv 
cells  with  njr'Iftnotio  Btntter.  A,  A  tmnsver^e  section.  The  tx^tux  t»r'  tin?  b«if  it 
Been  to  be  quire  froe  in  this  section ;  but  at  otbw  purls  a  few  points  of  in<Hb?iQftie 
deposit  were  met  with.  The  preparation  was  taken  friim  the  Uxly  of  a  irn 
who  had  been  operated  upon  for  the  removal  nf  n,  melanotic  tuintior, 
difteiiae  returned  in  various  pmts  of  the  bxlr.  The  whole  *kin  roherabli^  that 
A  person  who  hud  long  taken  nitrate  of  iiU'er.  and  niel^aotic  niatTer  wa*  t<Mnd 
both  in  the  retc  mueosum  and  in  tho  clermn.  Thpre  was  al?o  i^xtensirr  tlr|K»ir 
in  many  of  the  int^nml  organs.  From  a  preparotion  (Serie*  ii.  No.  234)  preaeutnl 
>  Ml  -  -     ^  .    — 
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symptoms  of  disease  in  the  joint,  and  these  symptoms  will  f^ 
Wbly  have  been  more  acute  at  some  previous  time ;  while 
tumour   will  have   commenced    much   moiie   recently,  at  first 
witlioiit  any  symptoms,  and  the  symptoms  will  have  been  m 
marked  as  the  tumour  got  larger.      Limited  abscesses,  ali 
in  the  thickness  of  the  swelling,  are  common  in  the  chroi 
synovial  disease,  while  abscess  is  a  rare  complication  in 
course  of  a  tumour,  and  then  forms  external  to  it  and  singly. 
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Tbe  following  iDstance  of  the  occurrence  of  absceae  BJound  it  mpidly  growing 
ttuuiiur,  will  illij!*lrHU3  the  difficulty  of  the  diajraods  in  Fuch  a  cftae»  A  young 
woman  wii3  iidmitted  into  St.  Gtjorge's  HospitjJ  undvT  the  citre  of  Mr. 
Catsar  Ilawkins,  complftialng  of  pain  near  tfie  ankle ;  do  diseased  apparancH 
ihijii  exiiited.  Soon,  howt*v<?r,  a  8ofl  awelliiig  ina^e  iU  appearance,  fluctuation 
wild  detected,  and  an  incifiiun  behind  the  internal  tiialleolus  gave  exit  to  pUH 
mixed  with  blood,  and  exposed  a  cavity  which  api)eared  to  be  that  of  an 
gfdinAry  abscess.  After  a  few  days  arterial  haemorrhage  came  oHj  and  Boon 
b«K*iftme  uncnDtrollable.  Pulsation  ako  became  evident  in  the  swelling.  The 
incision  was  extended,  and  aeveral  pieces  of  soft,  breaking -down  tissue 
escaped ;  the  hnger  pasAed  into  a  mass  oi  fungous  matter  springing  from  the 
OB  calcia.  After  amputation  the  disease  was  seen  to  be  a  soft  tumour,  about 
ihe  aixe  of  a  walnut,  connected  by  a  brua<l  ba^^e  to  the  calcaneum,  and 
fturrounding  the  posterior  tibial  vessels*  The  artery  showed  a  a  mall  per- 
foration. 

It  is  seldom,  however,  that  such  difficulty  13  experienced  as  in 
this  ease  in  fornxing  the  diagnosis  ;  and  if  from  the  ambiguity 
of  the  symptoms,  and  the  thickness  or  tension  of  the  soft 
parts  over  the  a  welling,  doubt  is  felt  a^  to  the  presence  of  a 
soft  solid  or  a  collection  of  fluid,  the  introduction  of  a  grooved 
needle  will  in  most  cases  decitle  the  question.  Usually  the 
lobulated  surface  of  the  tumour,  and  the  healthy  and  uninflamed 
state  of  its  coverings,  suffice  to  distinguish  it  from  an  abscess. 

The  diagnosis  between  malignant  and  innocent  tumours  is 
often  very  difficult,  and  sometimes  impossible.  It  is  of  most 
importance  J  and  imfortunately  is  also  of  most  difficulty,  iu  those 
which  grow  around  the  lower  end  of  the  femur.  Malignant 
and  myeloid  tumours  here  often  bear  the  strongest  resemblance 
to  each  other,  so  that  the  diagnosis  in  an  early  stage  of  the 
cancerous  aftection  can  be  only  conjectural.  By  a  reference  to 
the  essay  on  TtTMOUES  (?oL  i.  p.  586)  the  reader  will  see  that 
the  points  to  which  the  surgeon  is  to  direct  his  chief  attention 
are  the  length  of  time  during  which  the  tumour  has  existed 
without  constitutional  or  glandular  affection,  the  bulk  to  which 
it  has  attained,  and  the  extent  uf  its  attachment  to  the  bone, 
since  myeloid  disease  is  an  affection  of  the  canceUous  ends, 
whHe  encephaloid  often  surrounds  the  shaft  to  a  considerable 
extent,  forming  a  long  oval  tumour,  like  a  great  ferule.  But 
it  must  be  allowed  that  the  diagnosis  between  these  forms  of 
disease  can  hardly  be  expected  to  be  accurate,  inasmuch  as 
there  is  strong  reason  for  believing  that  myeloid  tumours  are 
occasionally  malignant.  There  are  other  tumours  also  which 
could  hardly  be  distinguished  from  cancer  until  a  long  progress 
bad  proved  theii'  innocence*     Such  are  the  fibro-cystic,  to  be 


806  DISEASES  OP  THE  BONES. 

iifterwarda  mentioTied,  and  such  may  also  be  the  case  some- 
times vnth  enchondroma,  and  with  the  diffused  osseous  tumour, 
[t  is  only,  however,  in  the  very  early  period  of  osteoid  cancer 
that  its  malignancy  is  not  a  prominent  feature.  It  grows 
rapidly,  extends  fiir  along  the  bone,  and  soon  affects  both  the 
constitutional  powers  and  the  absorbent  system.* 

In  i^neml,  malignant  tumours  of  bone  may  be  known  by 
their  large  size  and  rapid  growth,  their  soft  consistence,  the 
unequal  density  of  different  parts,  the  large  veins  which  ramify 
over  them,  the  extent  of  their  attachment  to  the  bone,  the 
frequent  presence  of  large  sanguineous  cysts,  the  amount  of 
pain  by  which  their  growth  is  attended  and  often  preceded,  and 
the  rapid  destruction  of  bone  which  they  occasion.  To  these 
local  symptoms  the  general  symptoms  of  the  constitutional 
affection  may  be  superadded. 

The  treatment  of  cancer  in  all  parts  of  the  body  resolves 
itself  into  the  question  of  leaving  it  alone,  or  eradicating  it 
The  only  method  of  extirpating  malignant  disease  of  any  bone 
which  is  at  all  satisfactory  is  by  excising  the  tumour  along 
with  the  whole  thickness,  at  any  rate,  of  the  part  of  bone  from 
which  it  springs.  To  remove  the  tumour  from  the  surface  of 
a  bone,  in  the  uncertainty  which  must  always  exist  whether 
cancer  has  not  also  affected  the  interior,  would  be  highly  im- 
prudent. Nor  is  this  sufficient ;  for  if  the  disease  can  be  clearly 
made  out  to  be  cancerous,  the  whole  limb,  including  the  entire 
l>^ue  which  is  the  seat  of  the  disease,  ought  to  be  amputated. 
When  the  tumour  is  situated  in  the  leg,  this  is  a  matter 
requiring  comparatively  little  deliberation ;  the  choice  only 
lies  between  amputation  of  the  leg  and  of  the  thigh,  and  the 
difference  between  one  stump  and  another  is  of  slight  moment, 
compared  to  the  risk  of  a  return  of  malignant  disease.  But  if 
the  tumour  affect,  as  it  so  commonly  does,  the  lower  end  of  the 
teiuur,  the  question  becomes  a  grave  one ;  since  amputation  at 
the  hip -joint  must  be  performed  if  the  disease  is  clearly  diag- 


Two  ca.'tes  of  osteoid  cancer  of  the  femur  were  in  the  surgical  wards  of  St 
( Jeoiye'^  Hospital  alxnit  the  same  time.  In  one,  although  the  affection  was  not  of 
l»>ii^  stanUiu^  ^loss  than  a  year,  I  believe),  the  inguinal  glands  presented  the 
iii»ir»u.tt;ricitio  biuiy  hardness.  In  the  other,  the  tumour,  which  was  mixed 
with  "uoophaloid,  w««  o-'^wing  rapidly,  and  contained  a  large  cyst,  the  tension 
oi"  which  occasior  in,  relieved  by  drawing  off  the  fluid.   Amputation 

It  'ho  hip  was  si  'brmed  by  Mr.  Tatum ;  but  the  disease  recurred 
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nosed  as  beieg  cancerous.  If  there  is  a  reasonable  doubt 
whether  the  tumour  be  soft  eaucer  or  myeloid,  or  whether  it  be 
hard  cancer  or  diffused  bony  tumour,  undoubtedly  the  wisest 
course  is  to  give  the  patient  the  benefit  of  that  doubt,  and  to 
remove  the  limb  at  the  lowest  level  at  which  the  incisions  can 
be  carried  clear  of  the  tumour.  Even  if  the  disease  should 
prove  to  be  cancer,  possibly  the  recurring  disease  may  be  in  the 
cieatrLx,  and  amputation  of  the  stump  at  the  hip-joint  may 
prolong  life.  But  so  many  cases  are  on  record  in  which  what 
has  been  supposed  to  be  malignant  disease  in  this  part  (and 
which  in  all  the  cases  was  most  likely  myeloid)  has  been  com- 
pletely arretted  by  amputation  of  the  thigh,  that  it  is  only 
right  to  try  the  milder  operation  in  cases  not  evidently  cancer- 
ous,* In  the  fore-arm  the  character  of  the  disease  is  usually 
better  marked  (as  far  as  I  have  seen),  or  in  dubious  cases  the 
iUti?mative  is  not  of  much  importance  ;  nor  iu  the  humeins  is 
the  removal  of  the  limb  at  the  shoiUder-joint  by  any  means  so 
formidable  as  in  analogous  operation  on  the  lower  limb.  Hence 
in  the  upper  limb  the  rule  should  be  the  reverse  of  that  in  the 
femur,  viz.  that  in  cases  of  doubt  the  entire  limb  ought  to  be 
removed. 

What  is  the  benefit  of  amputation  in  such  cases  as  these  ? 
This  is  a  question  very  difiieuU  to  determine,  if  the  question  be 
limited  to  the  expectation  of  life.  Scattered  cases  are  met 
with  here  and  there  in  which  a  disease  apparently  malignant 
has  seemed  to  be  checked  after  amputation  ;  nay,  where  it  has 
recurred  after  amputation*  and  then  been  checked  by  amputa- 
tion higher  up ;  t  but  these  are  rare  exceptions.  The  disease 
may  be  expected  to  recur,  and  to  prove  fatal ;  and  the  operation 
must  be  defended  rather  on  the  grounds  of  humanity  than  oi 
scientific  mdications,  as  aftbrding  relief  from  present  suffering, 
and  the  chance  of  an  interval  of  some  months,  perhaps  even 
longer,  of  health,  rather  than  as  holding  out  much  prospect  of 
a  radical  cure  of  the  complaint. 

pulsatile  nmlignaiit  tumour  ofbon^  and  osteo-aTieurimn* — ^A  re- 
rkable  feature  in  malignant  tumours  of  bone  is  the  occasional 
rence  of  pulsation  in  them.  This  pulsation  can  sometimes 
be  with  dilficulty  distinguished  from  that  of  ordinary  or  sac- 
culated aneurism.     The  resemblance  also  which  these  malig* 


•  See  Mr,  GrAj'a  puper  in  Mfd.^Chir,  Trans.  voL  XJudjc.  p,  121 
t  i^M.  JSoc.  Truju.  \«L  vi.  p,  291. 
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nant  tumours  of  bone  sometimes  bear  to  the  aneurisms  by 
anastomosis  is  so  strong  that  thej  have  been  described  as 
^  aneurisms  of  bone,'  *  and  have  been  believed  to  consist  merely 
of  a  dilated  vessel  or  vessels  in  the  interior  of  an  otherwise 
healthy  bone.  But  it  is  now  admitted  that  the  great  majority, 
at  any  rate,  of  these  so-called  *  osteo-aneurisms  *  were  really 
pulsatile  malignant  tumours.  The  resemblance  to  aneurism  by 
anastomosis  is  in  the  highest  degree  perplexing  vrhen  the 
pulsatile  tumour  occupies  a  situation  where  that  disease  is 
common,  such  as  the  scalp. 

A  woman  applied  at  St  George's  Ilospital  some  yean  ago  on  account  of  a 
pulsating  tumour  on  the  vertex  of  the  head.  Mr.  Prescott  Hewett^  under 
whose  care  she  wm  placed,  came  to  the  conclusion  that  the  disease  was  a 
malignant  tumour  of  the  skull,  and  dissuaded  her  from  any  operation.  Being 
anxious,  however,  to  have  the  tumour  removed,  she  consulted  another  surgeon, 
who  gave  it  as  his  opinion  that  the  tumour  was  an  aneurism  by  anastomocis, 
and  wight  be  extirpated.  Mr.  Prescott  Hewett  accordingly  sought  the  advice 
of  his  colleagues,  and  after  a  careful  examination  they  confirmed  him  in  his 
original  opinion,  that  the  tumour  was  malignant,  and  had  perforated  the 
cranium.  He  therefore  declined  to  operate ;  and  the  woman  was  placed  in 
another  hospital,  by  the  advice  of  the  gentleman  whom  she  had  subsequently 
consulted,  and  who  then  attempted  to  excise  the  supposed  vascular  tumour.  The 
original  diagnosis,  however,  tuiiied  out  to  be  correct,  and  it  became  neeeasaiy 
to  give  up  the  operation.  Such  cases  as  these  show  the  difficulties  which  may 
be  experienced  in  diagnosing  the  nature  of  such  a  tumour  in  the  scalp ;  but  it 
more  frequently  occurs  that  the  pulsatile  tumour  of  bone  is  situated  on  the 
course  of  some  large  artery ,t  and  simulates  an  ordinary  aneurism  (see  article 
Aneurism,  p.  4o8). 

The  anatomy  of  these  tumours  is  as  follows :  they  spring  from 
the  cancellous  interior  of  the  bone,  expanding  and  eroding  its 
external  shell,  until  they  burst  out,  frequently  on  both  sides  of 
the  bone  at  once,  forming  lobulaled  masses,  which  sometimes 
attain  a  large  size.  On  section  they  are  seen  to  be  red,  of  a 
fleshy  consistence,  and  containing  large  spaces  or  cells  filled 
with  blood,  from  the  pulsation  of  which  the  tumour  derives  its 
movements,  and  which  must  therefore  communicate  freely  with 
the  main  arteries  around,  though  the  exact  nature  of  that  com- 


•  See  especially  a  paper  by  Breschet,  '  Obseruatiufts  et  H^j-ions  ntw  de» 
Tutneurs  sanguines  dun  caracth-e  Equivoque,  qui  paraissent  eire  des  anSurisnies  des 
arteres  ties  os* 

t  Such  tumours  may,  however,  form  in  any  bone  with  copious  diploe.  In 
the  Edinh,  Med.  and  Surg.  Joum,  Nov.  1800,  p.  462,  is  an  account  of  one 
which  implicated  the  basilar  process  of  the  occipital  bone  and  the  first  three 
cervical  veitebwe. 
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mimieation  lias  not  yet  been  demonstratecl.  The  piilsiition 
appears  to  depend  on  the  resistance  of  the  periosteum,  which  ia 
often  thickened.  Hence  when  the  periosteum  is  penetrated, 
the  pulsation  frequently  disappears ;  as  that  of  an  aneurism  will 
do  when  the  sac  has  given  way*  The  microscopical  charactera 
of  soft  cancer  can  be  reeo^ised  in  the  structure  forming  the 
walls  of  the  cells.  Spicula  of  bone  are  often  found  mixed  up 
with  the  malignant  matter.  The  tumour  frequently  afiects  the 
large  veins  in  the  neighbourhocKi,  projecting  into  them,  or  even 
blockijig  them  up ;  and  several  such  tumours  may  exist  together, 
or  malignant  disease  of  the  ordiniiry  encephaloid  variety  may 
be  found  in  some  other  organ  of  the  body  (see  the  case 
quoted  on  p.  455)- 

The  diagnosis  of  a  pulsatile  malignant  tumour  of  bone  ia 
very  easy  in  some  cases,  almost  impossible  in  others.  It  is  easy 
when  the  tumour  springs  from  a  superficial  bone,  lies  away  from 
the  course  of  any  large  arterj^,  and  has  no  bruit ;  and  still  more 
so  when  other  malignant  tumours  or  s^onptoms  of  malignant 
disease  are  present;  but  where  its  connection  ivith  the  bone  is 
obecnre  by  reason  of  the  depth  at  which  its  base  lies,  when  a 
large  artery  (which  ia  generally  the  iliac,  gluteal,  or  femoral) 
lies  near  its  situation,  when  its  pulsation  is  accompanied  by 
bruit,*  when  the  tumour  is  solitary  and  the  general  health 
unaffected, —  it  becomes  a  matter  of  the  utmost  difficulty. 
Enough,  however,  has  been  said  on  this  subject  in  the  essay 
above  referred  to. 

In  cases  where  other  tumours  exist,  or  where  the  symptoms 
of  constitutional  cancer  are  present,  no  doubt  can  be  felt  as  to 
the  inefficacy  of  lucal  treatment ;  the  disease  declares  its 
malignancy  by  the  same  signs  as  cancer  in  other  parts  of  the 
body,  and  its  prognosis  and  treatment  must  be  the  same.  But 
are  there  any  pulsatile  tumours  of  bone  of  a  different  kind,  in 
which  the  surgeon  can  hold  out  a  hope  that  the  excision  of  the 
tumour,  or  its  consolidation  by  chemical  agents,  or  by  ligature 
of  the  artery  which  leads  to  it,  wHl  offer  a  reasonable  hope  of 


*  CniTeilbier  (Anat^tmie  pathohtfique^  1850^  vol  ii.  p.  901)  relates  n  tery 
ialerettiDg  case  to  which  iiti  eDcephaloid  pulsatile  tumour,  springing'  Crom 
tbe  boaes  of  the  t^kuH,  presented  so  miu-ked  a  thrill,  nud  a  Aotind  so  exactly 
resembling  that  of  Rrtt^rio- venous  aneurLsai^  that  he  was  Ind  into  the  belief 
tiyil  «ttch  was  the  nalure  of  the  tuiuourj  uotil  diaaectioD  revealtsd  iU  iruo 
■hamcter. 
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We  may  therefore  allow  that  in  some  rare  cases,  pulsation 
has  been  noticed  in  innocent  tumours  situated  on  the  long 
bones,  and  displaying  no  other  recognisable  structure  except 
enlarged  vessels.  It  seems  also  that  pulsation  has  been  re- 
cognised in  a  myeloid  tumour;*  and,  as  these  tumours  are 
usually  innocent,  it  would  follow  that  the  mere  presence  of 
pulsation  in  a  soft  tumour  of  bone  is  not  to  be  considered  as 
a  decisive  proof  of  its  malignancy.  If,  however,  we  allow  these 
exceptions  to  the  rule  that  pulsating  tumours  of  bone  are 
malignant,  we  must  still  admit  that  there  is  no  reliable  account 
of  any  such  tumour  connected  with  the  skull  or  pelvis  (those 
&vourite  seats  of  the  disease)  which  was  otherwise  than  can- 
cerous. 

If  such  are  our  views  with  respect  to  the  nature  of  the 
pulsatile  tumour  of  bone,  our  opinions  as  to  the  proper  course 
of  treatment  cannot  be  doubtful.  To  tie  a  large  artery  is  so 
very  grave  a  measure,  that  it  can  only  be  justified  by  the  clear 
prospect  of  impending  fatal  hfiemorrhage,  or  by  the  presence  of 
an  aneurismal  tumour  pressing  upon  important  organs.  In 
these  pulsatile  tumours,  however,  haemorrhage  is  rare,  and  only 
occurs  late  in  the  disease;  nor  are  important  parts  often 
pressed  upon,  except  in  the  cranium.  If  it  be  said  that  the 
growth  of  the  tumour  will  be  checked  by  the  ligature  of  ita 
nutrient  vessel,  the  answer  is,  that  this  is  by  no  means  borne 
out  by  experience,  and  that  even  if  its  growth  were  checked, 
the  disease  would  not  therefore  be  cured ;  while  the  doubtful 
good  to  be  derived  from  a  very  uncertain  diminution  in  the 
bulk  of  the  tumour  is  as  nothing  when  compared  to  the 
fiightful  risk  of  tying  a  large  artery  in  a  subject  probably 
already  debilitated  by  the  cancerous  cachexia.  In  many  of  the 
recorded  cases,  the  ligature  of  the  main  artery  appears  so  far 
to  have  affected  the  tumour  as  to  have  checked  its  pulsation. 
But  the  pulsation,  though  a  formidable  symptom,  is  not  an 
essential,  and  may  not  even  be  a  constant,  part  of  the  disease. 
Thus  Professor  Miller  relates  t  a  case  of  pulsatile  malignant 
tumour  in  the  ham,  which  was  at  first  mistaken  for  aneurism. 
The  pulsation  disappeared  spontaneously,  but  returned  after 
an  exploratory  puncture  made  in  the  tumour.    Afterwards  the 


•  Gray,  'On  Myeloid  Tumours  of  Bone/  MmL'(Mr.  2Wmil  toL  zxziz. 
p.  138. 

t  JEdinb.  and  Med.  Sttrff.  Journal,  AprU  1800,  p.  96^ 
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care ;  or  must  the  patient  be  sentenced  to  the  hard  al 
of  death  or  amputation  9 

In  the  former  edition  of  this  work,  I  expressed  a  strong  doubt  of  * 
of  the  disease  ordinarily  described  as  '  osteo-aneurism/  and  gave  v. 
pronouncing  all  the  cases  which  had  been  published  up  to  that  ti 
to  establish  its  reality.*     A  more  satisfactory  example  has  b  - 
I)r.  Mapother  in  the  Dnblm  Mvd,  Pres*^  February  4,  1863,  p.  1 
there  was  a  pulsating  tumour  of  small  size  situated  on  the  • 
by  a  distinct  thrill  and  slight  bruit ;  but  without  any  indi- 
other  parts  of  the  osseous  system  or  in  the  body  generally, 
was  destrt)yed  by  two  applications  of  the  actual  cauten . 
vnsicular  nature   wa^^  clearly   testified  by  the  acute  ha-' 
morbid  tissue  was  exp«-«ed  by  the  opening  which  was  n 
but  tliero  was,  of  course,  no  opportunity  for  anatomi 
wound  hoftled  perfectly,  and  I   am   told  by  Dr.  Mm 
remained  in  gixxl  health  two  and  a  half  years  aftenv'nv 

Again,  in  the  l^aih,  Tratt*.  vol.  xix.  .*i40,  is  the  acot 
a  rase  where  he  amputatod  tlie  leg  on  account  of 
tibia,  which  '  felt  iirm,  but  was  slightly  compressibl- 
and  giving  a  pjwngy  feel  to  the  tiuger,  with  anow.-i 
The  skin  was  free  and  sound.     No  bruit  was  audi 
into  the  tumour,  which  exposed  a  surface  having  n 
dise:ise,  and  the  K'g  was  amputated  under  the  '■ 
cerous.     On  examination  of  tiie  tibia  in  frt>nt,  i 
its  lower  end,  where  a  mere  shell  of  bone  remai 
the  finger.     Heliind  was  a  large  oval  tumour, 
springing  from  the  posterior  and  outer  side  i«' 
upwards  from  the  lower  end  of  that  bon«* 
lappin^^  the  tibula,  but  not  connecti^d  with  " 
divided  into  two  parts  by  the  tendons  of  t'- 
digitorum,  whicli  ran  in  a  groove  or  chann 
wliole  length.     The  bulk  of  the  tumour 
trabecular  spaces ;  the  librtms  bands  c«)ii 
the  tumour,  were  derived  from  theperi-- 
filled  with  clotted  blo.Hl.      The  part  m 
formed  by  two  large  sacs,  filled  with  r 
communicated  with  each  other.t     Th- 

and  the  cast*  appeared,  both  to  Mr.   I  ■> 

rathological  Socit^ty  who  examined 
dilatation  of  the  vascular  spaces  of  t 

Mr.  llickersteth  has  had  the  ki 
patient  very  lately,  and  that  he  r« 


•  Such  are  Cruveilhier's  cas- 
prefixed  to  Ikeschet's  paper  nl- 
p.  '2''\'2  ;  and  1  may  add  Capelh'i 
JSytl.  *S()c.  for  IHt'wO,  p.  240. 

t  The  preparation  is  pr.' 
Medicine. 
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inflammatory  deposit  that  boiindB  the  more  healthy  forms  of 
ulceration  {see  Fig.  198), 

NOK- MALIGNANT   TUMOXTES. 

Tumours  of  bone  are  like  those  of  soft  parts  in  all  important 
re«pects.  They  are  innocent  or  malignant ;  the  former  being, 
for  the  most  part,  composed  of  some  of 
the  same  structures  as  form  the  bone  itself, 
in  a  more  or  less  perfect  state  of  develop- 
ment (homologous  tumours) ;  while  the 
malignant  tumours  are  composed  nf  other 
structures,  to  which  the  osseous  tissue  in 
a  state  of  health  presents  no  analogues 
(lieterologous).  The  parts  which  compose 
a  bone  are  fibrous  membranes,  cartilage, 
the  proper  osseous  tissue  or  granular  base, 
and  blood-vessels;  together  with  the 
spaces  or  cancelli  filled  with  fat,  which 
give  the  bone  the  requisite  lightness.  Now 
any  of  these  elements  over-developed  or 
imperfectly  imitated  may  give  rise  to  a 
tumour.  The  overgrowth  of  the  fibrous 
tissue  gives  rise  t<p  the  true  fibrous  tumour ; 
its  imperfect  imitation  by  morbid  action 
produces  the  various  forms  of  fibroid  or 
fibro-plastic  tumour;  excessive  or  mis- 
placed growth  of  cartilage  results  in  en- 
chondroma ;  of  bone  in  exostosis.  Whether 
the  vessels  of  bone  are  ever  simply  over- 
developed, without  any  other  morbid  pro- 
duct, so  as  to  form  the  '  osteo- aneurism ' 

spoken  of  by  numerous  surgical  patholo-  Muiignaut  ui.emuoa  of 
gists,  is  a  question  which  has  been  dis-  htme.  (Museum  of  the 
cussed  above.  From  the  over-distension  of 
the  cellular  spaces  of  bones,  some  of  their 
cystic  tumours  probably  arise ;  others  are  formed  by  a  peculiar 
arrangement  of  the  connective  tissue  in  tumours  belonging  to 
different  classes ;  and  some  of  the  growths,  which  are  classified 
with  cysts,  are  merely  entozoa  in  the  cancellous  tissue.  Lastly, 
analogous  to  the  fat  and  medullary  tissue  which  fills  the  cavities 


Itf)^'*il   College   of    Sur- 
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•  »s.  ixnours,  the  myeloid,  which, 

^'^rT*  -lie  of  the  interesting  surgical 

'^'*"'  I""": '    *'  «^;cetl  with  them. 


and  luMni 
ai»iM'!ir>   I 

tUllHUll"  1>. 


niro  'iir 

l>ati*  it  i'irii 


s;i! 


_  «_«ta  :unl  hony  tumours  can  hardly 
■    lithongh  the  well-marked  speci- 
^  ^rde  similarity  at  first  sight,  some 
-i^ced,  that  the  two  could  not  ^vith- 
.-  suuiects  of  separate  sections. 
...    .- ^nchondromata,  as  they  ai-e  called, 
1    sj.i  iiii.  .  .  •  ^  -   -  '--^  in  the  essay  on  Tumours  (vol.  i.  p. 

\  ^      1     '     ,  ■    -vuiijins  to  speak  of  them  as  they  aftect 

throuL'li  Ml- 

^^*    '     ''"   '"  ..1 .   je  divided,  for  surgical  purposes,  into 

-is^ribed  and  tlie  diffused.     The  former 

.j.:ttfr  do  not,  show  a  tendency  to  ossifir 

.c  .'Xtent ;  although  even  in  the  diffused 

._     -     ooTt  '.'f  the  bone  from  which  they  spring  is 

.     iiu^iLderablc  osseous   deposit,  while  the 

^'.'"^  "   .'  .  _  .-^mains  unossified.     The  diffused  enchon- 

»    ,     .V  .Ls  extensive  infiltnitions  into  the  tissue 

.-•sceum,  and  in  the  course  of  time  spread 

..  laee  of  the  bone  (retaining  for  the  most 

^  .'t'  periosteum),  and  fill  all  the  spaces  or 

.   wih  the  bone.     Such  was  the  case  in  thein- 

^•.  I  i'V*,  where  the  whole  medullary  canal  of  the 

^ ^.is  is  occupii'd  for  a  considerable  extent  by 

.-u^ii:  the  base  of  a  cartilaginous  tumour,  which 

.     -    •  ..e,  and  had  been  growing  for  a  long  period 

..  .    .^tLiveuience  to  the  patient.     It  is  difficult  to 

^-    .^cise  origin,  and  thus  to  make  sure  whether 

r:uations,  in  a  strict  sense,  or   out-growths; 

-^.^.     ^'Liiion   seems   more   generally  probable.     I 

*-■«...    ivC  with  one  of  these  tumours,  in  the  phalanx 

^^   . .    b  ohild,  whei-e  it  seemed  probable  that  the 

-^     ioioat  was  the  epiphysial  cartilage.     These  non- 

^..i.u;iav»us   tumoui-s,  or  pure  enchondromata,  are 

.  _-.*.t  :«.•  siu'i:'*''*^'  treatment,  uidess  in  a  part  fiivour- 

^    .— f».iaav'ii.      They  have   been  supposed  to  present 

^.> »  -.o  luj  diseases,  to  which,  indeed,  their 
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extensiye  diffusion  and  steady  irresistible  progress  do  offer  a 
resemblance.  They  differ,  bowever,  frcnu  tbe  true  cancers  at 
any  rate  in  one  feature,  wliieli  is  quite  cbaracteristic,  viz,  that 
however  extensive  their  diffusion,  they  affect  the  surrounding 
parts  only  by  pressure  or  absorj^tion,  not  by  contamination. 
This  18  their  most  distinctive  feature ;  but  it  is  not  so  useful  in 
diagnosis  (since  it  is  less  easily  appreciated  during  life)  as  their 
rate  of  growth,  which  is  usually  slow.     To  this  rule  there  are. 

Fig,  11)0. 


The  humerus  in  a  ctt»o  of  diffliwci  cartila^nous  tntnoiir.     (Mtiseuio  of  St  Qeotfe'a 
HospiUil.   SiTieB  ii.  No.  183.) 

however,  rather  freqnent  exceptions,  of  which  three  remarkable 
instances  are  related  by  Mr,  Paget,'*^  in  one  of  which  the  rapid 
growth  of  the  tumour  led  to  the  erroneons  diagnosis  of  malig- 
nancy, and  BO  deprived  the  patient  of  the  chance  of  recovery 


•  Lectures  on  Sttrff.  Path,  vol  ii.  p.  181. 
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which  amputation  would  have  given  him.  Bemembering  these 
and  similar  cases,  we  must  not  be  too  confident  in  inferring 
malignancy  in  the  case  of  a  tumour  of  bone  from  the  single 
£ekct  of  rapidity  of  growth,  although  that  is,  doubtless,  a  most 
suspicious  and  unfavourable  symptom.  In  many  cases,  these 
large  cartilaginous  tumours  remain  stationary  for  a  long  period ; 
and  this  should  be  taken  into  consideration  when  consulting  on 
the  propriety  of  amputation. 

The  structure  of  these  tumours  varies;  usually  they  are 
quite  solid ;  in  other  cases  cysts,  filled  with  fluid,  are  found  in 
them,  as  in  the  beautiful  specimen  from  which  the  annexed 


Cystic  enchondroma.     (Museum  of  the  Royal  College  of  Surgeons.     No.  203a.) 

figure  was  taken.  They  sometunes  consist  exclusively  of  carti- 
lage ;  but  more  commonly  fibrous  tissue  is  to  be  found,  in 
sparing  quantity,  in  some  parts  of  them.  The  microscopical 
appearances  will  be  found  described  in  the  essay  above  re- 
ferred to. 

The  circumscribed  cartilaginous  tumours  are,  however,  much 
more  frequently  met  with,  and  are,  therefore,  more  important 
in  practical  surgery.  They  spring  almost  exclusively  from  the 
long  bones,  the  phalanges  of  the  fingers  and  toes  being  their 
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lost  frequent  seat.  A  small  enchondroma  is  comparatively 
^often  met  with,  springing  from  the  end  of  the  last  phalanx  of 
the  great  toe,  raising  the  nail  up,  and  giving  a  good  deal  of 
Bnain  in  wearing  the  hoot.  It  shonld  be  cut  away  from  the 
™i>one,  and  nsually  will  not  retnm  ;  shonld  it  do  so  the  phalanx 
must  be  retaoved.  In  the  hand  and  foot,  enehonclromata  are 
often  found  in  great  numbers  at  the  same  time ;  and  the 
appearance  thus  presented  is  very  characteristic,  and  is  not,  as 
far  as  I  know,  imitated  by  tumours  of  any  other  kind.  The 
fingers  are  studded  over  with  bosses  or  knobs,  looking  some- 
p.<hiag  like  the  dry  gnarled  branches  of  an  old  tree.     Of  this 


Fig,  201. 


Modfil  of  a  band  allected  with  nnmerons  enehondromata.    (From  the  Haseum 
of  St.  George's  Hospital.) 


form  of  disease  the  annexed  is  a  good  illustration.  Thi^  affec- 
[>n  ia  seen  generally  about  the  age  of  puberty.  It  is,  of 
[>iirse,  quite  incurable,  except  by  amputation ;  but  that  measure 
lould  never  be  resorted  to  in  any  disease  of  the  hand  without 
rident  necessity.  In  the  foot  less  scruple  need  be  entertained, 
ice  the  foot,  deprived  of  its  anterior  portion,  is  stOl  a  very 
seful  member;  and  there  would  be  no  necessity,  even  in  a 

rery  advanced  case,  for  going  further  than  Lisfranc's  or  Cho- 
irt's  operation.  I  have  never  seen  a  case  where  anything 
VOL,  HI.  3  0 
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more  was  required  than  to  remove  one  or  two  toes.  In  the 
hands,  these  multiple  enchondromata,  if  left  alone,  grow  gener- 
ally very  slowly,  and  sometimes  not  at  all.  Cases  are,  however, 
on  record  where  they  seem  to  have  increased  slowly  during  the 
whole  period  of  life,  and  to  have  attained  at  length  a  truly 
extraordinary  development.  Of  this  the  specimen  figured  by 
Miillei^  is  an  excellent  instance ;  and  a  very  similar  case  has 
been  described  and  figured  by  the  writer,t  where,  however,  the 
cartilaginous  structure  was  less  distinct.  Such  tumours  usually 
originate  in  the  interior  of  a  bone,  expanding  its  walls  into  a 
thin  bony  cyst  or  shell,  which  is  liable  to  give  way  at  different 
parts,  and  firm  pressure  will  then  elicit  a  feeling  of  crepitation 
(see  Fig.  202,  on  p.  821).  These  multiple  enchondromata,  like 
the  diffused  cartilaginous  tumours  just  described,  seem  to  show 
little  tendency  to  ossify  in  the  strict  sense  of  the  term ;  but 
they  undergo,  when  very  old,  a  process  of  calcareous  degenera- 
tion, which,  added  to  their  general  increase  in  size,  produces 
ulceration  of  the  skin  over  them ;  and  so  a  condition  is  brought 
about  not  unlike  that  of  a  mass  of  enormous  chalkstones  ex- 
posed. More  rarely  the  tumours  spring  from  the  surface  of  the 
bones.f 

Circumscribed  and  solitary  enchondromata  usually  grow  from 
the  surface  of  a  bone,  and  most  of  them  show  a  strong  tendency 
to  ossify,  the  process  commencing  generally  at  the  base.  Hence 
the   surgical  considerations  applicable  to  them  are   identical 


•   Ueher  den  feinem  Bau  wid  die  Formen  der  krankhaften    Geschwiilste, 
Berlin,  1838,  tab.  iv.  fig.  1. 

t  Path.  Soc.  Trans,  vol.  ix.  p.  382.    The  specimen  is  in  the  Museum  of  St. 
George's  Hospital. 

J  With  regard  to  the  ordinary  seat  of  cartilaginous  tumours  of  bone,  Dr. 
Pirrie  makes  the  following  obserrations,  which  I  believe  to  be  generally  true: 
*  I  have  now  seen  in  my  own  experience  nine  specimens  of  cartilaginous  tumours 
near  the  ends  of  long  bones,  and  they  have  all  been  situated  between  the  waUs 
of  the  bone  and  the  periosteum,  and  in  no  instance  extended  to  the  cartilage  of 
incrustation  at  the  end  of  the  bone.  I  have  met  with  fifteen  examples  in 
metacarpal  bones,  and  they  all  originated  within  the  bone,  and  caused  more  or 
less  of  expansion  of  the  walls  and  their  conversion  into  a  thin  crust  or  shell 
around  the  tumour,  in  various  instances  at  parts  completely  absorbed.  I  have 
seen  and  carefully  examined  seven  examples  of  the  same  kind  of  growth  in  the 
middle  of  the  long  bones,  and  they  were  all  placed  within  the  canal  and  aromid 
the  wall  of  the  bone.  Judging  from  my  own  comparatively  limited  experienee 
I  would  conclude  that  the  favourite  site  of  the  first  class  is  around  the  hcmt  s  dt 
the  second  within  it ;  and  of  the  third,  both  within  and  uoimd  it - 
pressure^  p.  107. 
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with  those  which  apply  to  exostosis.  When  a  circuinscribed 
enchondroma  grows  in  the  int*;rior  of  a  bone,  aa  in  the  figure 
above  referred  to,  it  can  be  readily  enucleated,  and  when  a 
smaD  cartilaginous  tumour  springs  (aa  it  often  does)  from  the 
end  of  the  last  phalanx,  usually  of  the  great  toe,  its  removal  is 
very  easy*  and  is  always,  as  far  as  I  have  seen,  permanently 
fiQCcessfuL 

Diagnoms, — The  diagnosis  of  innocent  tnmonrs  from  each 
other  is  uncertain  and  obscure  in  all  parts  of  the  body,  and 
perhaps  more  so  when  they  are  connected  with  the  bones,  on 
jtccount  of  the  generally  deep  position  of  the  latter.  If,  faow- 
erer,  a  tumour  presenting  the  general  characters  of  innocency 
can  be  clearly  made  out  to  be  springing  from  bone,  the  chances 
are  very  great  in  favour  of  its  being  an  enchondroma  or  an 
exoetoeis.  If  verj^  large,  it  can  hardly  be  the  latter  without 
displaying  characteristic  hardness.  Fibrous  and  fibroid  tu- 
mours may  be  found  of  large  size ;  still  almost  all  large  non- 
malignant  tumours  of  bone  are  cartilaginous.  Most,  also^  of 
the  smaller  tumonrs,  which  do  not  possess  the  liardnetB  of 
exostosis,  will  be  found  to  be  cartilagioons.  Such  tumoum 
usually  possess  a  certain  amount  of  resilience,  and  often  appear 
obscurely  movable  on  the  bone.  This  sensation,  however,  is 
often  deceptive,  and  due,  apparently,  to  the  motion  of  the  soft 
parts  npon  the  tumour;  it  has  been  noticed  in  tumotm,  tlie 
base  of  which  has  been  fonnd  to  be  completely  ossified^  and  a 
slight  amount  of  apparent  movement  is  thetefote  no  eondnsive 
reason  for  denying  the  connection  of  a  tmnoor  witli  the  bone. 
Another  thing  which  ought  to  be  tsJcen  into  aocoont  in  diag- 
nosis is,  that  the  eartilaginoiis,  eqnally  with  the  osseous,  tn- 
monrs may  have  a  borsa  over  thenu  This  will  not  often  be  aa 
obstacle  in  the  way  of  making  out  an  exostosis,  sinee  tbe 
hardness  of  the  latter  is  transmitted  throng  tbe  flnid,  bot  may 
sometimes  canse  donbi  about  the  natose  of  an  enchoDdrpnuu 
The  nodulated  sorfaoe  of  enchondfOina,  tboogfa  dymeteristie 
U)  a  certain  extent,  is  fu*  from  disttnctif#  of  tlie  dissnss; 
the  same  property  may  belong  to  eoDoU  diiease,  fflmoiis  to- 
mour,  and  other  swellings;  in  Ciel,  the  only  ssnsntion  wltieb 
affords  a  leasoDaUe  gRMiad  §afr  |ifoiionndng  a  tnmour  eartila* 
ginous  is  r^silienee  fwssHnid  with  solidity ;  and  this  fiir  deep- 
seated  tiunoars  is  often  deeepiiYe,  and  in  tlie  many  enebon- 
dromataeadoaedinsMkof  bone  is,  cfeonrvetabisnt  On  the 
vihole,  therefoire,  an  eneliondroBta  is  best  known  by  Its  bdng 

Is2 
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an  innocent,  and  not  osseous,  tumour;  elastic  when  firmly 
pressed,  generally  growing  slowly,  and  not  affecting  the  skin. 
When  the  phalanges  are  the  seat  of  the  disease,  the  diagnosis 
is  much  more  nearly  certain. 

Exostosis, — The  transition  from  cartilaginous  to  bony  tumours 
is  a  natural  one,  since  so  many  of  the  former  are  merely  the 
first  stage  of  growth  of  the  latter.  The  term  *  exostosis '  is  not  a 
very  easy  one  to  define.  It  ought  to  be  used  only  to  signify  an 
innocent  tumour,  or  limited  out-growth,  formed  exclusively  of 
bone,  and  not  the  result  of  inflammatory  action ;  but,  on  the 
one  hand,  the  products  of  inflammation  secreted  by  the  perios- 
teum often  assume  the  form  of  a  limited  out-growth  or  tumour; 
while,  on  the  other,  many  complex  malignant  tumours  possess 
a  bony  fiumework,  and,  after  maceration,  bear  a  great  resem- 
blance to  exostosis.  In  the  latter  case  the  distinction,  though 
occasionally  difficult  after  the  bone  has  been  macerated,  is  easy 
during  life ;  so  that  the  mere  fact  that  a  malignant  tumour 
possesses  a  more  or  less  perfect  bony  framework  is  of  little 
moment  in  a  practical  point  of  view.  Most  of  the  growths 
which  fall  under  the  category  of  *  periosteal  exostosis  *  *  are  ex- 
tensive inflammatory  deposits  beneath  the  periosteum,  which 
neither  require  nor  admit  of  surgical  treatment.  Whether 
limited,  pedunculated,  and  therefore  removable,  tumours  ever 
occur  as  a  consequence  of  inflammation  is  as  yet  doubtful ;  but 
it  is  highly  probable  that  they  do,  both  from  the  analogy  of  the 
elongated  processes  sometimes  found  projecting  ft^m  the  bone 
in  the  neighbourhood  of  fractures  which  have  been  consolidated 
with  more  than  the  usual  amount  of  inflammation,t  and  also 
from  the  following  considerations.  Exostoses  are  occasionally 
found  attached  to  the  bone  only  by  a  neck  composed  of  fibrous 
tissue.  The  occurrence  of  masses  of  new  bone  around  the 
articular  ends  in  the  inflammatory  disease  known  as  '  chronic 
rheumatic  arthritis,'  and  the  probability  that  such  masses 
become  subsequently  blended  with  the  original  bone,  is  now  a 
familiar  fact  in  pathology. J  Specimens  have  been  exhibited 
in  which  it  seemed  that  inflammatory  appearances  could  be 


•  See  Gerdy,  Mohdies  den  Organes  du  Mouvemefit,  p.  272  ;  Fano's  edition  of 
Vidal  de  Cassis,  Pathologie  extenie^  vol.  ii.  p.  261. 

t  See  a  preparation  in  St.  George's  Hospital  Museum,  series  i.  No.  166. 

X  On  this  head  I  would  especially  refer  to  a  paper  by  Mr.  W.  Adams,  in 
Path,  Soc.  Trans.  \ol.  iii.  p.  156. 
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traced  around  some  of  the  loose  exostoses  previously  referred 
to ;  *  so  that  it  is  possible  that  some  exostoses  mny  be  developed, 
as  the  masses  of  bone  are  which  form  so  striking  a  feature 
of  chronic  rheumatic  arthritis,  io  the  soft  structures  near  the 
bone,  as  a  result  of  mflammation,  and  may  afterwards  coalesce 
ih  the  original  bone.  The  great  niajoritv,  however^  of  those 
my  tumours  wliieh  are  called,  in  surgical  language,  exostoses, 
originate  by  an  out-growth  or  limited  hyperti-ophy  of  analogous 
parts,  just  as  fatty,  fibrous,  and  other  innocent  tiunom*s  do, 
quite  independent  of  any  inflammatory  symptoms.  Many 
authors,  especially  the  French  surgeons,  speak  of  '  bullous 
exostoses,'  meaning  apparently  by  this  term  those  shells  of  b^,»ne 
which  sometimes  are  formed  by  the  development  of  a  tumour 
(generally  cartilaginous)  in  the  centre  of  the  shaft.     Such  a 

was  the  one  from  which  the  accom- 
imnying  figure  is  taken.  Another  kind  of 
exostosis  is  that  which  proceeds  from  the 
ossification  of  tendons,  or  from  the  occur- 
rence in  man  of  processes  of  bone  natural 
to  the  lower  animalsa  Both  of  these  be- 
long rather  to  the  class  of  museum  curiosi- 
ties than  of  subjects  of  practical  int-erest. 
Stilly  if  they  became  objects  of  treatment, 
they  would  probably  be  indistinguishable 
from  exostoses,  and  would  require  the 
same  operation.  Few  museum^s  are  with- 
out a  specimen  of  ossification  of  tendons 
and  other  fibrous  tissues.  Some  cases  of 
tliis  kind  will  be  found  referred  to  on  p.  G^O, 
where  also  the  treatment  of  persons  pre- 
senting this  tendency  is  discussed.  Such 
eases  as  those  in  which  a  process  projects 
from  the  humerus  around  the  brachial  artery,  when  that  vessel 
follows  the  course  usual  in  the  large  feline  animals,  in  w^hich  it 
is  surrounded  by  a  ring  of  bone,  only  need  tc>  be  known  in  order 
to  avoid  operative  interference ;  and  in  any  operations  on  bony 
tumoui'^  in  regions  where  such  anomalies  are  known  to  exist, 
the  nature  and  historj"  of  the  ease  ought  to  be  first  carefully 
investigated. 

Excluding  these  rarer  varieties,  the  cases  of  circumscribed 
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Bui  1(1118  exostosis  on  ihe 
pbiLlanx  of  &  fiag«r; 
piNjbiibly  Ik  thell  of  bon^ 
exiMitided  ttrcmiicl  a 
cartilfi^QOtiJi  tumour. 
(From  a  preparatton  iti 
St.  GcorKo*i  Ho«pit&l« 
Serif*  ii.  No,  lol.) 


Gay,  in  T^iM.  Soc  Trans.  vuL  iv,  p.  244, 
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exostosis  which  surgeons  have  to  treat  are  divided  into  two 
classes — the  cancellous,  and  the  ivory;  the  former  being  a 
reproduction  of  the  tissue  of  the  interior,  as  the  latter  is  of  the 
hard  exterior  of  the  bone.  They  will  be  found  fully  described 
in  the  essay  on  Tumoues  (vol.  i.  p.  536). 

Treatment — The  slow  rate  at  which  exostoses  progress,  and 
the  ease  with  which  the  soft  parts  accommodate  themselves  to 
the  gradual  advance  of  the  tumour,  render  it  frequently  unne- 
cessary to  meddle  with  them ;  and  it  is  always  right  to  defer 
the  operation  until  it  is  clearly  seen  to  be  necessary;  since 
there  is  always  great  risk  in  operating  on  any  deep-seated 
tumour,  and  still  greater  in  laying  open  the  cancelli  of  bone,  as 
must  be  done  in  dividing  the  neck  of  an  exostosis.  Diffuse 
suppuration  in  the  intermuscular  spaces,  erysipelas,  and  pysemia 
are  very  liable  to  follow  such  operations.     When  the  exostosis 

Fig.  203. 


Ivory  exostosis  which  was  trephined  unsuccessfully,  on  acconnt  of  it8  great  hafdness. 
Exfoliation  was  afterwards  produced  by  the  long-continued  application  of  caustics 
— chiefly  nitric  acid.  (From  the  Museum  of  St.  George's  Hospital,  Series  ii. 
No.  189.) 

is  of  the  ivory  variety,  and  situated  on  the  cranium,  the  opera- 
tion is  much  more  dangerous.  Here,  indeed,  it  not  unfre- 
quently  happens  that  the  tumour  is  so  hard  as  to  resist  all  the 
tools  which  can  be  brought  to  bear  upon  it,  so  that  it  is  physi- 
cally impossible  to  remove  it. 

A  striking  example  of  this  occurred  in  a  case  which  has  fumidhed  a  pre- 
paration to  the  Museum  of  St.  George's  Hospital.  A  man,  suffering  from  a 
small  ivory  exostosis  in  the  frontal  region,  fell  under  the  care  of  the  late  Mr. 
Keate,  one  of  the  boldest  and  most  skilful  operators  of  his  day,  who  per- 
severingly,  but  vainly,  endeavoured,  by  the  use  of  trephine,  saw,  chisel,  and 
mallet,  during  the  space  of  nearly  two  hours,  to  cut  off  the  little  lump  of  hard 
bone.  The  patient  was  fortunate  enough  to  recover  from  this  proceeding ;  and 
Mr.  Keate,  convinced  of  the  uselessness  of  further  operation,  determined  to 
attempt  the  ext\i]^l\o\i  ot  V\i^  Uvtc^oMx  \i^  \.\\fe  ^tft^  «L^ijlication  of  potassa  fu«i 
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and  mtric  acid  to  iu  exposed  baaa.  Thia  was  iuceeasM.  The  caustica,  in  tlie 
COUT9Q  of  years*  ate  their  way  thruujfh  th©  base  of  the  tumour,  which  dropped 
off.  Thm  tmnomr  tig^iired  in  the  ftc^-ompnnying  illustration  (Fig-.  203)  ^till  show« 
the  deep  g^roove  worked  into  it  by  the  trephine  at  the  titue  of  the  operation. 

It  would  be  rash  to  say  that  such  operations  are  unjustifiable, 
since  exostosis  in  the  neighbourhood  of  the  orbit  may  grow  into 
that  cavity,  or  into  the  cranium,  and  cause  death,  or  some  hor- 
rible deformity  almost  worst  than  death,  by  dLsplacement  of  the 
eyes,  or  bones  of  the  face  ;  *  but  the  risks  of  openitini:^  on  these 
smail  exostoses  about  the  cranium  should  be  maturely  weighed. 
Some  tumours,  however,  which  present  on  the  surface  the  cha- 
racter of  the  true  ivory  exostosis,  luay  turn  out  on  section  to  be 
hard  only  on  the  exterior,  and  to  consist  of  a  soft  diploic  tissue 
interruilly.  This  is  the  case  uauaOy,  if  not  solely,  when  the  bone 
from  which  the  tumom*  springs  resembles  the  composition  of  the 
Tault  of  the  skull,  that  is  to  say,  consists  of  diplo^?  covered  by  a 
thin  table  of  compact  tissue.  In  bones  of  which  the  shell  is  more 
dense,  such  as  the  lower  jaw,  it  is  much  more  probable  that  tlie 
whole  thickness  of  the  tumour  will  be  of  compact  structure.  The 
exostoses  which  consist  of  diploe  internally  covered  by  a  thin 
shell  of  hard  substance  (and  which  I  venture  to  think  more 
common  than  they  are  usuaUy  said  to  te),  are,  of  course,  much 
more  easily  removed  than  the  true  ivory  exostoses  which  they 
simulate  ;  and  another  circumstance  which  renders  the  prospect 
of  operations  on  large  exostoses,  whether  on  the  skull  or  other 
parts,  rather  more  promising  than  would  appear  at  first  sight, 
is  that  the  tumour  when  exposed  is  sometimes  found  to  be  con- 
nected to  the  surface  of  the  bone  by  a  very  narrow  neck,  fiom 
which  it  can  be  easily  broken  or  cut  off.f  It  is,  however,  only 
rarely  that  either  the  surgeon,  or  the  patient,  will  make  up  his 
mind  to  the  dangerous  and  doubtful  experiment  of  an  operation 
on  an  ivory  exostosis,  especially  of  the  cranium;  whereas 
operations  on  the  more  common  forms  of  exostoses  which  spring 
fjTom  the  shafts  of  the  long  bones,  and  present  the  cancellous. 


*  Same  remarkable  specimens  are  in  the  Miu^eums  of  St*  Bartholomew V 
Hospital  aud  of  the  Cullet^e  of  Surgeons.  Exoati^sea  of  the  orbit  are  ant 
always  of  thia  dense  quality.  See  a  case  Id  Path,  Soe,  Trana,  vol.  xL  p*  264, 
where  the  tumour  waa  aoft,  and  eaaily  removed. 

t  A  moat  interesting  case  of  a  tumour  of  thia  kind,  growings  from  the 
cranium,  h  reported  in  the  Path.  So*^,  Trann.  for  1850,  p,  140^  with  a  drawings 
and  has  been  commented  on  by  Mr.  Prescott  Ilewett  in  his  Lecturer  on  Diaeafea 
of  the  Head. 


824 


DISEASES  OF  THE  BONES. 


.   T)^ 


or  mixed  cartilag;inous  structure,  are  of  daily  occturenoe. 
most  common  situation,  after  the  phalanges,  is  near  the  kneel 
springing  from  the  inner  surface  of  the  femur,  a  little  abore 
the  condyle.  Another  very  common  situation  is  beneath  the 
deltoid  muscle.  f 

The  removal  of  such  an  exostosis  is,  in  most  casea,  eJf^ 
since  the  base  is  not  generally  very  broad^  nor  the  ossification 
very  compact.  Some  are  even  so  soft  as  to  be  divisible  with  a 
strong  scalpel.  A  few  again  are  not  united  to  the  shaft  hy 
bony  matter,  but  by  ligamentous  union,^  This  condition  ii 
highly  favourable  for  operaticm,  not  merely  because  the  tumom 
can  be  more  easily  excised,  but  also  because  the  vascular  sf 
of  the  bone  will  not  be  laid  open  in  the  operation. 

In  other  cases  the  tumour  is  broader,  and  more  firmly 
fied,  at  its  base  than  in  any  other  part ;  and  these  are  the  le 
favourable  cases  for  operation,  since  the  division  of  so  large  i 
mass  of  bone  requires  great  and  prolonged  violence,  peeuliariy 
likely  to  be  followed  by  the  complications  above  enumerated. 
But  the  operation  is  necessary  when  the  tumour  is  growing, 
and  is  threatening  the  functions  of  important  parts ;  and  in 
such  cases  the  operator  must  be  prepared  for  the  difticiUtiefi 
which  he  may  have  to  encounter,  and  should  have  a  sufficient 
supply  of  instruments  of  adecpiate  strength  at  hand,  snck^ 
stout  bone-nippers,  a  chain* saw,  other  saws  of  various  shapflj 
cliisels,  and  mailet.  In  all  cases  the  base  of  the  tumour  should 
be  clearly  ex]>osed,  and  separated  with  care  from  the  parts 
around,  wliich  may  require  to  be  held  back  with  retractors. 
The  separation  should  be  commenced  from  the  side  where  any 
danger  is  to  be  apprehended  (e,g.  in  consequence  of  the  proximity 
of  a  vessel  or  joint),  in  order  to  avoid  implicating  any  importaat 
part ;  and  then  any  amotmt  of  force  necessary  must  be  carefullj 
but  firmly  applied,  the  bone  being  steadied  by  assistants,  t 


*  Tlie  obg^nrationH  made  on  pp.  820,  821^  and  tlie  caae  of  Mr,  Gay'a  pati 
there  referred  to,  will  rendtr  it  probable  tbat  ejcoatoses  Are  sometimes  fon 
ID  tbe  »oft  parts  aromid  the  l>c>ne.  These,  of  cour»©,  are  coniiect*»d  to  the  bone,  it 
least  origiiiQllj,  by  ligamentous  tissue,  AgaJu,  ossiiicatioii  of  an  eacboodrooui 
may  proceed  from  witln^ut  inwards,  instead  of  its  more  usual  oourte  from 
witbin  outwrards.  In  a  tbird  clasa  of  cases,  exoatoaea  may  be  movable  on  Uw 
bone  m  the  reaidt  of  fracture.  See  a  prepciration  in  the  Museum  of  Si 
Bartholomew'fl  Htspital,  series  A,  No.  IS3, 

t  It  uiaj  not,   perbape,  be   out  of  place  to  remark,  that  in  caee  of  wi 
exostoeid  situated  near  the  knee«jomt^  there  U  the  more  dauger  of  openiog  th« 
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Tlie  *  bullous  exostosis/  or  central  enchondroma  contained  in 
a  bony  cyst,  usTmlly  requires  amputation  of  the  phalanx  upon 
which  it  is  seated.*  It  may,  indeed,  be  sometimes  possible  to 
enucleate  the  growth,  and  I  have  seen  this  done  with  success  ; 
but  as  a  general  rule  it  is  hardly  worth  while  to  attempt  it ; 
since,  if  the  disease  be  seated  in  the  hand,  the  necessary  dis- 
turbance of  the  tendons  would  probably  render  the  finger  use- 
less ;  and  if  in  the  foot,  the  cei-tainty  of  a  speedy  and  complete 
recovery  would  outweigh  the  advantage  of  preserving  a  portion 
of  one  of  the  toes, 

IHffmed  hony^  or  immcent  osteoid^  fmiiour, — Besides  these 
forms  of  limited  exostoses,  a  diftused  bony  tumour  is  occasion- 
ally met  with  J  in  which  the  whole  thickness  of  the  bone  for 
some  distance  is  converted  into  a  lobulated  mass  of  spongy 
bone,  which,  in  a  section  of  such  a  tumour  that  I  had  the  oppor- 
tunity of  examining  microscopically,  presented  the  usual  struc- 
ture of  bone,  but  with  smaller  cavities,  and  an  increased 
deposit  of  the  granular  base. 

Tbe  Bpeciiutn  (in  the  Museum  of  St.  George*8  Hospital,  series  ii.  No,  185)  is 

largier  than  a  man's  fist,  and  invalT^a  ooe  side  of  the  lower  jaw,  from  the 

condyle  to  near  tbtj  Bvmphyais.     It^  InnoceDt  nature  i&  clearly  proved  hy  tbe 

fact  that  it  had  been  growing  for  live  year^j  without  any  detrioient  to  the 

g^eml  health,  and  had  been  partiiilly  removed  on  a  previous  occasion  without 

any  ill  consequences  from  cutting  into  the  interior  of  the  lumour.     On  the 

patient  coming  under  the  care  of   Mr.    Tatnm,  the  tumour  was  completely 

rzciaed^  and  with  suocess^  as  the  man  waa  seen  in  perfect  health  several  years 

^^erwardft.t 

^^HAjiother  still  more  remarkable  case  is  iilu strafed  by  a  seiiefi  of  three  pre- 

^^Hmtions  in   the   I^Iu^eum   of   the  College   of   Burgeons.     The  history  id  »> 

^^Hnresting  that  a  coridensed  report  of  it  must  be  introduced*     The  thigh  wwj 

originally  amputated  on  account  of  a  hiird  and  heavy  di*y  osseous  aubjitance, 

surrounding  the  ends  of  the  femur  and  tibia,  projecting  into  the  knee-joint, 

extending  far  up  the  thigh,  and  impUcaiing  the  popliteal  artery,  vein»  and 

nerre,  bo  as  to  caui»e  oedema  and  severe  pain  (Prep.  No.  3i?44)  ahown  in  the 

aocompanyiDg  tigure.    The  patient  remained  well  for  five  years  j  then  another 

O«ti*oid  tumour  formed  on  the  stump  of  the  femur,  accompanied  with  severe 

pain.    Amputation  was  performed  higher  up.     The  tumour  appeared  to  grow, 


joint,  since  the  presence  of  the  tumour  has  probably  caused  numerous  attacks 
of  sjnovitia,  which  have  left  the  pouch  of  synovial  membrane  extending  up 
the  thigh  permant^ntly  enlarged. 

•  1  have  never  aeen  a  tumour  of  this  aort  connected  with  tbe  larger 
bones ;  but  the  statement  in  the  text  would  apply  still  more  forcibly  to  such 
a  tnmour. 

t  Path.  Soc,  Tnm^.  1848-0,  p.  05. 
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not  from  the  bone  itself  so  much  as  from  the  perictst^ani,  and  encloaed  tiie 
femoral  artery  (Prep.  No.  3240),  There  was  again  an  interval  of  bealtli  for 
two  yeara ;  then  a  fresh  tumour  formed  about  the  stump,  continued  to  increftte 
upwards,  out  of  reach  of  operation,  and  finally  killed  him,  from  inflaiiimatio& 
and  aloughing  of  its  soft  covt^ringra,  twenty-Jiv^e  years  after  the  first  appeatwic^ 
of  the  diaease.  He  had  been  in  ^ood  general  health  during  the  whole  time 
(Prep.  No,  3:245,  a).* 


Diffused  hany  tiirooiir  of  the  fftmur  and  tiliia 

Burrountltnl  by  tho  bony  gr<jwfli,  Iho  veinm  varicop*?  from  the  prpssiire. 


the  pj|«Htcal  Tess«!f(  and  npire  are 

The  tumour 
overlap*  the  fibula,  wUich^  however^  is  not  affected.  (]^U2»eum  of  the  Boyal  College 
ofSargvons,     No.  3244.) 


mour    1 


This  liiator^"  presents  a  remarkable  aaalogy  to  that  of  the  re- 
current fibroid,  or  fibro-plastic,  tumours  of  soft^  parts*  Tlier^ 
are  the  same  leading  features^  riz.  the  local  malignity  of  the 
disease  combined  with  innocence  constitutionally,  its  imperfect 
imitation  of  the  tissues  in  which  it  gi'ows,  its  constant  recur- 
rence near  the  site  of  an  operation,  and,  finally,  the  mode  of 


•  Another,  and  very  «imilar,  ca«e  may  he  foujid  in  Mr.  Paget^e  Leckma  i 
Sufykal  PiUfwhgjjy  vol.  ii,  ^.  5fKJ. 
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deatb^ — from  exhaustion  and  slougliiDg  after  repeated  opera- 
tional not  from  infection  of  the  system. 

Chfsti  in  bone  are  of  two  kinds ;  viz,  seroiia  and  sanguineous. 
The  serous,  or  mucous,  cjsts  which  occur  in  the  jaws  as  a  con- 
sequence of  irregularity  of  the  growth,  or  position,  of  the  teeth 
will  be  found  treated  of  in  a  subsequent  essay.  In  8uch  cases 
the  formation  of  a  cyst  containing  clear  fluid  is  susceptible  of 
an  intelligible  explanation ;  but  it  is  difficult  to  see  how  simple 
serous  cysts  can  be  developed  in  other  bones,  and  probably  the 
few  eases  which  are  to  be  found  in  books  rest  upon  erroneous 
diagnosis."'^  But  cavities  containing  clear  fluid  are  formed  in 
bones  by  the  growth  of  hydatids  in  their  interior ;  and  if  simple 
Cysts  do  occur,  they  would  be  indistinguishable  from  hydatid 
cysts  before  operation,  and  would  require  the  same  treatment. 

Blood-cysts  are  not  of  common  occurrence,  nor  is  it  usually 
eaej  to  determine  their  pathological  nature.  Many  of  the 
eases  re^x^rted  under  this  title  appear  to  hare  been  examples  of 
malignant  tumour,  in  which  a  cyst  has  been  developed,  much 
exceeding  in  relative  size  the  soUd  portion  of  the  growth-t 

The  moBt  distinct  description  of  &  blood-cy^t  tn  bone  to  which  1  ctn  refer  i« 
Inr  TraverSi  in  the  Med-Chir.  Tratu,  vol  xxL  He  exciaed  the  grenter  part  of 
the  ciaviek,  on  account  of  a  hirg©  cjatic  tumour  of  about  a  year'a  growth, 
wliich  was  very  clearly  connected  with  a  biatory  of  iiijun\  The  tumour 
oonsitfted  of  an  arrangement  of  eelb  or  chambers,  of  pretty  equ«I  dimenaion»^ 
filled  with  dark  solid  coagtila  of  bloody  with  spicula  of  bone  in  their  walla,  and 
ioTeated  by  a  very  stout  tibrous  membrane.  *  The  inyeating^  membrane  waa 
evidently  the  condensed  perioateuni,  the  cell^  were  the  irregularly-eipanded 
cancelli,  and  the  ralcaroouB  particles  were  the  debris  of  the  bony  plates  and 
walls/  Travers  is  im-lined  to  attribute  the  disease  to  expansion  of  the  bony 
eanctflli  from  blo«)d  etfiised  into  thi?ra  as  the  result  of  violence.  If  this  ex- 
planation he  accepted,  the  ftlfection  would  be  identical  with  the  blood- tumour* 
or  hffimatoma^  which  i&  occasionally  found  in  the  soft  parta  a^  the  result  of 
contuaion  (see  vol  i.  p.  62:3  j,  Mr.  Stardey  al«o  relates  a  case  J  in  whidi  he 
amputnted  the  tbigb  ^ucces^ifidly  on  account  of  a  blood-cyst  originating:  in  the 
condyles  of  the  femur,  and  where  both  the  f«mur  and  the  tibia  presented  *an 
ecchjinoaed  condition  from  minute  e^u^ioas  of  blood  through  their  compact 
tiaaue,*  This  condition  exiated  in  the  femur  up  to,  if  not  above,  the  level  of 
the  amputation ;  yet  the  diseaae  had  not  recurrud  six  years  afterwarda.     Mr, 


•  Mr.  Stanley  (op,  cit.  p,  194)  deuiea  the  formation  of  simple  cysta  in  any 
other  bones  than  thosu  of  the  jaw. 

t  !5ee  a  caae  reported  by  Mr.  Listoa  under  the  name  of  *  ossified  aneurbiu 
pf  the  subscapular  artery/  Ed  Med.  ami  Sunj.  Juunt,  vol.  xvi.  pp.  00,  21o. 

t  Op.  cit.  p.  1^7,        ' 
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Blianllfjf  luiweveFf  in  hii  deacripiion  of  thiit  tuiDOur,  in  cikreful  to  mentioii  fbl 
fftct  thnlt  tbere  were  distinct  portions  of  «olid  matter  attached  to  tiie 
the^  cyaif  und  would  eyidt^ntly,  but  for  the  progreas  of  the  caae,  lu^rt 
inclined  to  refer  it  to  the  incipient  stage  of  cancer.* 


Blood-cysts  could  only  be  distina^ishecl  from  serous 
hydatid  cysts  by  pimcture-  In  tbe  yreat  majority  of 
they  would  require  complete  removal,  by  amjiutatiou  if  neces- 
sary. If  the  surgeon  can  satisfy  himself  of  the  absence  of  all 
soft  solid  matter  around  the  cyst^  he  may  in  rare  case^  be  justi- 
fied in  endeavouring  to  procure  its  obliteration  by  laying  it 
open  and  stuffing  it  with  lint ;  but  it  must  be  borne  in  mind 
that  such  measures  can  only  do  harm  if  there  be  anything  <3l 
a  malignant  taint  about  the  disease^f 

Fibrous  and  fihrn-cystic  tumour, — The  great  majority  of  the 

innocent  tumours  of  bone  which  ai'e  not  osseous  will  be  found 
to  be  cartilaginous  or  myeloid ;  but  a  smaller  number  present 
the  fibrous  character  more  or  less  perfect.  Perfect  fibroa; 
tumours  appear  aa  outgrowths  from  the  periosteum  ;  and  the 
most  familiar  examples  of  them  are  the  fibrous  polj^us  of  th*; 
nose,  which  is  treate<l  of  in  the  essay  on  Diseases  of  the  No!*e. 
and  epulis,  which  aviU  be  found  treated  of  among  the  Diseask 
CONNECTED  WITH  THE  Teeth,  As  in  other  situations,  fibroui 
tumour  could  hardly  be  distinguished  from  enchoiidroma  befurt 
removal,  and  the  diagnosis,  even  if  it  could  be  made,  would  be 
quite  unimportant.  We  need  not,  therefore^  give  examples  CA 
the  disease  occurring  in  other  parts  of  the  body.  Scatterd 
specimens  will  be  found  in  most  of  our  large  museums,  an^f 
many  of  them  ossification  will  be  found  to  have  made  soto 
progress.  In  some  of  these  cases  the  innocent  nature  of  t^ 
disease  is  proved  by  the  history,  in  others  it  is  an  infer^H 
from  the  structure  of  the  tumour.  Calcification  occurs  m 
tkese  as  in  other  fibrous  tumours  (St.  George's  Hospital 
seum,  ser,  ii.  No.  152)* 

Fibro-cystic  tumour  of  bone  is  a  disease  which  is  little  knoWSJ 
and  may  therefore  possibly  be  of  very  rare  occurrence.    Itji 


1 


•  It  ia  possible  that  this  alTection  may  have  been,  as  Mr.  Paj?©t 
myeloid  tumour,  in  which  the  cjsts^  which  are  eo  commoa  in  that 
were  deveh>ped  out  of  pn>portion  to  the  solid  part  (>ee  vol.  i.  p.  536). 

t  In  Nelaton*8  Path,  C/ur,  vol,  ii.  p.  4S,  will  be  found  a  striking  rvpn 
tation  of  a  large  mullilocular  cystic  tuinoiir  developed  in  the  femur,  and  cos- 
taming  bloody  Muid.     Unfortunately  there  ia  no  hirtory  of  this  ca^. 


I 


I 


I 


I 

I 
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however,  also  possible  that  this  apparent  rarity  may  be  due  to 

the  fact  that  inost  of  the  examples  of  this  disease  have  been 
confounded  with  malio^iant  tiimours,  A  very  interesting  ac- 
count of  a  growth  of  this  sort  connected  with  the  femur,  in 
which  the  limb  was  removed  at  the  hip-joint  by  Mr*  J,  Adams, 
will  be  found  in  Path,  Soc,  Trans,  yoL  v.  p*  254,  and,  appended 
to  the  acconnt  of  this  case,  a  report  by  Mr.  Prescott  Hewett  on 
three  similar  cases,  in  all  of  which  the  femur  was  the  seat  of 
the  disease,  and  in  all  of  which  the  patient  recovered  after 
amputation,  and  remained  well  for  many  years  afterwards. 
There  is  therefore  the  strongest  reason  to  believe  that  the 
disease  was  not  cancerous.  It  commenced,  in  each  of  the  four 
instances  alluded  to,  in  the  cancellous  tissue  of  the  bone, 
making  its  way  outwards,  infiltrating  the  shaft,  and  causing 
spontaneous  fracture;  so  far,  therefore,  exactly  resembling 
cancer.  It  gave  the  sensation  of  an  elastic  substance,  with 
fluid  here  and  there  in  cavities*  There  seems  to  have  been 
no  diagnostic  mark  between  it  and  cancer  during  life,  ex- 
cept the  negative  indications  to  be  derived  from  the  ab- 
sence of  glandular  or  constitutional  contamination  during  a 
somewhat  long  disease,  the  duration  of  the  affection  being,  in 
the  two  cases  in  which  that  point  was  noted,  three  and  four 
years  respectively.  On  examination  afler  removal,  the  inno- 
cent nature  of  the  disease  was  inferred  from  the  large  quantity 
of  firm  glistening  fibrous  tissue  of  which  nearly  the  whole  solid 
portion  of  the  tumour  was  formed,  the  presence  only  of  such 
cellular  elements  as  are  found  in  growing  fibrous  structures, 
and  the  absence  of  cancer-juice,  or  any  other  indication  of  a 
tendency  to  disintegration  in  the  tumour^  or  infiltration  of 
neighbouring  tissues. 

Myeloid  tumours,  the  only  other  form  of  innocent  tumotir 
which  it  is  necessarj^  to  particularise,  will  be  found  sufficiently 
described  in  vol.  i.  p.  535. 

Entozoa  in  hfme, — A  very  few  words  must  suffice  for  the  de- 
scription of  the  cases  of  entozoa  in  the  interior  nf  l>3ne*  The 
entozoon  appears  to  have  been  the  ordinar}"  echinococcus  in  all 
cases  except  one  quoted  by  Mr.  Stanley,  in  wliich  the  cysti- 
cercus  telte  cellulosoe  is  said  to  have  been  found  in  the  interior 
of  one  of  the  phalanges.  The  subject  is  of  no  very  great  prac- 
tical import4ince,  since  it  is  seldom  possible  to  diagnose  the 
nature  of  the  affection  previous  to  opemtion.     The  cases  are  so 
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rare,  that  in  the  great  work  of  Eokitanslry*  only  eight  are 
referred  to,  as  the  total  number  which  he  supposes  to  have 
been  then  observed.  A  search,  however,  through  the  various 
pathological  collections  would  probably  discover  many  more 
than  these.f  It  is  noticed  by  Bokitansky,:^  that  the  disease 
appears  often  to  be  directly  induced  by  some  injury ;  but  it  is 
difficult  to  believe  that  this  can  be  otherwise  than  accidentaL 
The  disease  runs  a  protracted  course,  and  if  the  shaft  of  a  long 
bone  be  the  part  affected,  fracture,  spontaneous  or  accidental, 
is  very  probably  the  first  thing  noticed.  The  fracture,  in  all 
probability,  does  not  unite ;  and  it  has  sometimes  happened 
that  in  an  operation,  undertaken  for  the  purpose  of  resecting 
the  ends  of  the  fracture,  the  hydatid  cavity  has  been  exposed 
and  the  globular  acephalocysts  discharged.§  Amputation  is  then 
indicated  in  ordinary  cases ;  but  one  is  on  record,  in  which  the 
hydatids  were  scooped  out  of  the  cavity  of  the  cysf.^  which  then 
filled  up  and  a  complete  cure  was  obtained.  ||  In  other  cases, 
the  seat  of  the  disease  is  in  a  flat  bone,  as  the  skull,1I  or  iKum,** 
or  in  the  expanded  head  of  one  or  more  of  the  long  bones,  tt 
These  cases  are  quite  within  the  reach  of  cure  when  their 
nature  is  discovered ;  and  in  some  rare  instances,  as  in  Mr. 
Coulson's  and  Mr.  Stanley's  cases,  the  discharge  of  hydatids 
through  a  spontaneous  opening  or  a  puncture,  enables  the 
surgeon  to  determine  the  nature  of  the  disease  beforehand. 
Failing  this,  the  symptoms  ai'e  precisely  those  of  any  other 
cystic  tumour  of  the  bone. 

The  treatment  appears  to  be  usually  successful.     The  cyst  is 
to  be  freely  laid  open,  with  the  trephine  or  bone-nippers  if 


•  Sf/d,  Soc.  Trans,  vol.  iii.  p.  184. 

t  The  Museums  of  Guy's  and  St.  Thomas's  Hospitals  contain  at  least  five 
specimens. 

X  Loc.  cit.  See  also  the  histories  of  the  cases  which  have  furnished  the 
specimens  to  St.  Thomas's  Hospital  Museum,  marked  ser.  c,  Nos.  230,  2oS. 

§  Dupuytren,  i>c-  oraleSy  1839,  vol.  i.  p.  o2 ;  St  Thomas's  Hospital 
Museum,  ser.  c,  No.  230. 

II  Mr.  Wickham's  case,  Lmidon  Medical  and  Physical  Jmtmnl^  vol.  Ivii. 

H  Keate,  in  Med.-Chir.  Trans,  vol.  x.  St.  Thomas's  Hosp.  Museum,  c.  6*. 

••  Stanley,  op.  cit.  p.  190. 

tt  Coulson,  in  Med.-Chir.  Trans,  vol.  xli.  In  the  specimens  in  St.  Thomas's 
Hospital  Museum,  c.  253-4,  hydatids  were  found  simultaneously  in  the  lower 
end  of  the  femur  and  contiguous  head  of  the  tibia.  Other  cases  are  noticed 
in  the  bodies  of  the  vertebrje.  Dupuytren,  loc.  cit  Guv's  Hospital  Museum, 
No.  1029'o. 


HTPERTEOPHY  ANB  ATROPHY, 


831 


necessary ;  all  the  hydatids  removed,  and  some  caustic*  applied 
to  the  whole  interior  of  the  cyst.  In  most  of  the  recorded 
cases  this  has  been  sufficient ;  but  in  Mr.  Conlson's  cuse  the 
cure  was  not  completed  until  after  the  separation  of  a  small 
piece  of  bone  from  the  floor  of  the  cavity,  which  on  examination 
was  found  thickly  studded  on  both  its  surfaces  with  a  great 
number  of  minute  hydatids. 


Htpebtbophy  and  Athopht  of  Bone* 

The  condition  of  bone  usually  known  by  the  name  of  hyper- 
trophy is  very  generally  the  consequence  of  chronic  ostitis,  and 

Fro.  20K. 


» 


Typortrophjr  of  the  craniiuQ.  (^Jiu^eum  ai  ihts  iiojai  Cuilege  of  Soigeoni.  No«  2^580 

would  perhaps  be  more  conveniently  desi^ated  by  some  name 
expressive  of  its  inflammatory  origin.  Thus,  most  of  the  speci- 
mens of  *  hypertropliied  cranium  ^  seen  in  our  museums  will  be 
found,  if  the  historj^  be  known^  to  be  taken  from  cases  of  injury, 
or  to  be  connected  with  s\^hilis  or  scrofula.  The  cases  also  of 
elongation  and  thickening  of  the  bones  of  the  leg,  related  by 


•  Nitrate  of  wilver,  lint  im pre gutited  with  a  HAtiirated  solution  ofsulpliate  of 
pper  (*  lihie  lint/  aa  it  h  called  Jit  Bu  George*^  lio^'^pitul^f  caustic  putik^Lp  and 
lie  BCtuaJ  cautety,  have  been  xised^ 
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Mr.  Stanley"*^  under  the  head  of  'hypertrophy,'  appear  aU  of 
them  to  fall  more  naturally  under  consideration  Avith  the 
sequehe  of  inflammation,  which  have  been  described  above.  It 
appears  that  this  thickening  may  go  on  for  an  indefinite  period 
after  the  cessation  of  any  symptoms,  and  that  the  enlargement 
of  bulk  which  follows  from  it  is  permanent.  It  is  true  that  in 
many  of  the  cases  of  thickening,  whether  of  the  sknll  or  of  ^ 
long  bones,  which  are  preserved  in  pathological  collections,  W 
history  of  injury  or  inflammatory  affection  has  been  obtained; 
but  the  exact  resemblance  of  the  specimens  to  those  in  which 
such  a  history  does  exist,  leaves  no  doubt  that  most  of  them  are 
specimens  of  chronic  inflammation.  Cases  do,  however,  oceofi 
though  so  rarely  as  to  be  rather  matters  of  curiosity  than  of  pr 
cal  interest,  in  which  a  bone  (the  skull  for  the  most  part) 
gone  on  mcreasing  in  size  without  any  symptoms  except 
produced  by  its  increase  in  bulk.  Such  was  the  well-known 
instance  related  by  Mr.  Prescott  Hewett,  in  his  lectxires  at  the 
Royal  College  of  Surgeons,  in  which  a  man's  skull  continoed 
to  increase  in  size  from  year  to  year,  with  no  symptoms  what- 
ever, so  that  he  was  only  aware  of  the  fact  from  the  increasing 
size  of  his  hat.  The  disease,  however,  in  this  case  was  clearly 
traced  to  an  injury.  As  no  symptoms  can  be  attached  to  sueh 
cases,  no  treatment  is  known  U}  have  any  influence  upon  them* 
In  the  absence  of  any  constitutional  affection,  the  persevering  use 
of  counter-irritation,  by  iodine  or  blistering,  would  appear  to 
hold  out  most  hopes  of  checking  the  growth. 


occ^ 
[)ra^ 

rt)* 
:th<Ni 


Atrophy  of  bone  is  a  more  frequent  and  a  more  important 
disease  tlian  the  opposite  condition  of  hypertrophy.     Inflammn- 
tion,  fatty  degeneration,  disuse,  and  injury  are  frequent  cauaat 
of  atrophy ;  and  there  is  also  a  simple  atrophy,  in  which  tjH 
composition  of  the  bone  is  unaltered,  and  in  which  no  obvioas 
cause  is  present  (unless  it  may  be  the  general  failure  of  nul 
tion  in  advanced  life),  and  where  the  amount  of  bony  tisi 
becomes  gradually  less  and  less,  until  the  bone  is  no  loi 
strong  enough  to  resist  slight  violence. t     As  a  consequence 
senile  change,  or  fatty  degeneration,  atrophy  is  one  of  the  mi 
common  causes  of  spontaneous  fractm*e.     It  may  also  occur 
any  bone,  to  some  extent,  as  a  consequence  of  coDfinem^ 


•  Op.  cit  p.  5. 

t  Humphry,  Oh  Uu*  SkeleUm,  p.  8, 
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during  a  lingering  diaease.^  Brodie  say8,t  *A11  bones  in  a 
state  of  inaction  lose  a  great  part  of  their  phosphate  of  lime. 
After  compound  fracture,  when  the  patient  has  been  long 
confined,  the  bonea  in  some  instances  become  as  soft  as  a  scro- 
fulons  bone,  so  that  you  may  cut  them  with  a  knife.'  The 
cases  which  are  spoken  of  under  the  name  of  *fragilitas 
disinm  *  appear  to  belong  for  the  most  part  to  the  class  of  fatty 
or  senile  atrophy.  Injury  sustained  in  fracture  is  also  a  fre- 
quent cause  of  atrophy.  Of  this,  the  most  extraordinary 
instance  is  that  quoted  by  Norris,  J  in  which,  after  two  fractures 
occurring  at  the  same  point,  near  the  middle  of  the  humerus, 
the  whole  bone  disappeared,  so  as  to  leave  the  fore-arm  '  swing- 
ing hither  and  thither  like  a  thong/  and  the  arm  shortened 
six  inches.  It  is  expressly  stated,  in  the  account  of  this  curious 
case,  that  there  was  no  open  sore,  and  that  the  bone  disap- 
peared *  by  the  gradual  action  of  the  absorbents,'  Mr  Curling^ 
believes  that  the  cause  of  atrophy  after  fnLcture  may  often,  if 
not  always,  be  found  in  injury  t.o  the  medullaiy  artery.  Even 
allowing,  however,  that  this  explanation  is  plausible  in  some 
cases,  there-  are  others  (not  to  speak  of  extreme  instances  like 
the  one  just  cited)  where  it  canjiot  apply.  Such  are  cases  of 
atrophy  of  both  fragments,  or  of  the  bone  in  the  neighbourhood 
of  the  fragments,  while  the  latter  are  not  so  much  atrophied,  [| 
Atrophy  from  inflammation  is  a  condition  Ulustrated  by  many 
morbid  preparations,  though  it  does  not  attract  much  attention 
in  practice.  It  is  merely  the  persistence  of  that  degenerative 
change  which  leads  to  inflammatory  softening ;  and  probably 
many  of  the  cases  of  atrophy  after  fracture  should  be  referred 
to  this  head. 

Connected  with  atrophy  is  the  suspension  of  growth,  oc- 
casionally, though  rarely  met  with,  in  which  the  epiphyses 
remain  separate  from  the  shaft  of  the  bone;  and  it  seems 
probable  that  injury  to  the  epiphysial  cartilage,  in  separations 


•  8ee  ft   preparation,  No.  384,  in  the  Muaejim  of  the  Koyal  College  of 
SittgtBotiA,  witli  it*  history* 
t  Lfd,  on  Pathoioffijf  p,  409. 

I  Amer,  Jcmm.  of  Med.  Sc.  Jan,  1842,  p,  39. 
{  Med^'Chir,  Trans,  vol.  xx* 

II  See  a  preparation  in  St.  Thomases  Hospitiil  Muaeum,  fieriea  c.  No.  2.  Here 
the  atrophy  i»  most  marlced  in  the  uppur  part  of  the  shaft ;  and  the  ^agmeittt 
included  between  the  fractures  (which  were  triple)  are  thicker  than  either  oC 
the  portions  of  the  nhaft^ 
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of  the  epipbysis,  may  occasionally  give  rise  to  sbofrteiung 
of  the  bone  from  suspension  of  growth  between  the  shaft  and 
epiphysis.* 

Atrophy  of  bone  is  an  affection  which  does  not  appear  to  be 
marked  by  any  peculiar  symptoms,  or  to  admit  of  any  special 
treatment.  Aft^r  injury  to  any  part,  the  restoration  of  moderate' 
functional  activity  as  soon  as  it  can  prudently  be  recommended, 
the  avoidance  of  any  cause  of  pressure  on  the  main  vessels  or 
those  of  the  surface,  and  the  choice  of  a  suitable  posture,  with 
attention  to  the  general  health  and  nutrition,  are  the  objects 
of  a  judicious  treatment,  irrespective  of  the  condition  of  anj 
particular  part.  5  and  these  measures  are  aJl  that  could  te 
suggested  to  avert  atrophy  of  the  bone,  even  if  it  were  kno 
to  be  impending. 
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SponlanemLs  fracture  Baa  been  mentioned  repeatedly  in  fie 
previous  pa.ges,  in  connection  with  several  morbid  states,  which 
may  be  thus  enumerated  in  the  order  of  their  presumed  fre- 
quency as  causes  of  fracture :  viz.  senile  atrophy,  malignant 
disease,  tumours  of  other  kinds,  including  hydatids  ;  the  ulcera- 
tion which  accompanies  necrosis,  and,  lastly,  other  kinds  d 
ulceration.     But  besides  these,  cases  of  spontaneous  firactM 
occur  without  known  cause;  sometimes  in  making  a  viol^ 
muscular   effort,  as  in  throwing  a  stone,  or  striking  a  blow; 
at  other  times  in  the  most  ordinary  action,  as  in  turning  in 
bed,  quiet  walking,  &c.     Those  which  are  caused  by  violejit 
muscular  efforts   t«x)   nearly  resemble    the  ordinary  cases  of 
fracture  (particularly  fractures  of  the  patella)  to  call  for  any 
remark  here;  and  the  treatment  of  the  fracture  in  the  cases  which 
occur  during  the  progress  of  known  disease  is  a  matter  usuaUj 
of  subordinate  iniportanee,  and  has  been  already  sufBcientlt 
discussed  in  treatiug  of  the  disease.     I  would  merely  add,  thaf 
when  the  long  bones  are  perforated  by  ulceration  occu: 
around  a  sequestrum,  the  question  of  amputating  the  Umbj 
attempting  to  save  it,  will  demand  much  care,  and  that, 
general   rule,  amputation  will   not  be  required  in  the  ap] 
extremity,  nor  should  it  be  performed  in  the  spontaneous  frac- 
ture which  rather  frequently  follows  acute  necrosis  in  chUdren* 
unless  the  general  health  is  evidently  giving  way  ;  but  in  ot 
eases  of  necrosis  of  the  bones  of  the  lower  limb,  and  in  alin< 
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all  cases  of  ulceration  not  due  to  the  separation  of  a  large 
sequestram,  amputation  as  a  general  rule  is  indicated.  When 
fracture  occurs  during  the  ordinary  muscular  exertion  of  every- 
day life,*  and  in  persons  not  known  to  labour  under  any  disease, 
various  remote  causes  have  been  imagined,  but  none  have 
been  proved  to  be  really  efficient.  The  one  most  commonly 
admitted  is  syphilis ;  but,  not  to  dwell  on  the  fact  that  the 
accident  has  occurred  in  many  persons  in  whom  the  strongest 
reason  existed  for  believing  that  no  such  taint  was  present, 
all  that  we  know  of  the  action  of  syphilis  on  the  bones  tends  to 
show  that  (apart  from  ulceration  and  the  separation  of  necrosed 
portions)  it  renders  them  not  more  but  less  brittle.  The 
practical  point  of  chief  interest  connected  with  such  cases  is, 
that  there  is  no  reason  to  despair  of  union,  and  that  they 
should  be  treated  in  the  ordinary  way,  with  perhaps  more  than 
the  ordinary  care  to  avoid  constriction  of  the  soft  parts. 

Wounds  op  Bone. 

It  is  not  necessary  here  to  dwell  upon  wounds  of  bone,  since 
the  reader  will  find  all  that  is  practically  important  in  the  essays 
on  Feactuees,  Gun-shot  Wounds,  and  Injueies  op  the  Head. 
Cases  of  incised  wounds  of  bone  without  fracture  do,  it  is  true, 
occasionally  come  under  the  notice  of  the  surgeon.  The  chief 
interest  in  such  injuries  lies  in  the  probability  of  diffuse  sup- 
puration (osteo-myelitis)  supervening,  or  of  the  separation  of 
the  periosteum,  which  is  a  common  event  in  such  cases,  leading 
to  necrosis.  A  reference  to  those  sections  will  illustrate  suffi- 
ciently the  prognosis  and  treatment. 

T.  HOLMES. 


*  Some  interesting  cases  are  to  be  found  in  Robert,  C<mf,  de  Clinique  Chir. 
1861 ;  and  many  are  scattered  about  in  various  books  and  periodicals.  I 
remember  seeing  at  St.  George's  Hospital  a  stout,  florid  young  man  who  had 
fractured  his  thigh  in  simply  walking  across  his  room,  without  catching  his 
foot  or  making  a  false  step.     It  healed  like  any  other  fracture. 
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